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HYVAC-7 


High Vacuum Pump 
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of Romer — THE VERTEBRATE BODY 


Here is a shorter version of Dr. Romer’s outstanding text designed for shorter 


courses in comparative anatomy. It is not merely an abridgement achieved by 


scissors and paste but a condensation by careful rewriting. 


The major items of the original work are incorporated and the details of lesser 
importance are omitted. Clarity and understanding are not sacrificed. 


All of the 390 excellent illustrations in the longer book are retained in this book. 
The first three chapters including introductory and natural history topies and 
the handy appendices are reproduced without change. 


Anatomy of the vertebrates is treated in a truly comparative manner, without 
overemphasizing the human structure. Accounts of function of the vertebrate 
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BALZERS Interference Filters 


for isolating narrow spectral bands 
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Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 my, Transm.: 45-50% 
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METHIONINE, D, DL, L 
METHIONINE, SULFONE, SULFOXIDE 
PHENYLALANINE, D, DL, L 
SERINE, D, DL, L 

THREONINE, D, DL, L 

TRY PTOPHANE, DL, L 

VALINE, D, DL, 


WRITE FOR 
NEW CATALOG 


(August 1955) 
OVER 1500 ITEMS 


Write Dept. #102 


N 


‘CLEVELAND 28, OHIO 


SCIENCE, VOL. 122 


PH 

RESEARCH 
BIOCHEMICALS 

HIGHEST pgssiBLe PURITY — «353 


Seitz | first in precision optics 


LEITZ NEW 
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EYEPIECE 


The accuracy of measuring micro- 


scopic specimens is increased con- 


siderably by placing the measuring 


unit into the plane of the ocular. 
This facilitates planimetric analysis 


of constituents of a specimen. Ver- 
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tical adjustment of the crossbar is 
controlled by six different spindles, 
permitting analysis of six different 


parts of the specimen. 


A reputation for integrity and a tradition of service have led thousands of scientific 
workers to bring their optical problems to Leitz. If you have problems in this field, 


why not let us help you with them? 


E, LEITZ, INC., Dept. SC-11 

| 468 Fourth Avenue, New York 16, N.Y. ! 

See your Leitz dealer and examine these ; Please send me the Leitz brochure. 
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OW — New accessories give the Interna- 
tional PR-2 Refrigerated Centrifuge these 
increased speeds and capacities: 


400 ml. at 10,000 rpm. at O°C. or lower 
100 ml. at 19,000 rpm. at O°C. or lower 
4000 ml. at 2,300 rpm. at O°C. or lower 
1500 ml. at 3,900 rpm. at O°C. or lower 


PLUS — 24 additional interchangeable angle 
and horizontal style heads and a wide variety 
of adapters, sealed accessories and carriers. 
No other cold centrifuge is so versatile. 


SEND — for Bulletin P and information on the 
New High Capacity Attachment, the New 6- 
Place 250 ml. Angle Head and the New 4- 
Liter Head. If you already have an International 
PR-2, these new accessories will fit. 


ALSO — the improved Model SR-3 Stationary 
Refrigerated Centrifuge will now swing 5200 
ml. in the horizontal position at 3,000 rpm. 


FOR — real versatility in the Refrigerated Cen- 
trifuge field — look to INTERNATIONAL. 


INTERNATIO NAL 
1284 SOLDIERS FIELD ROAD, 


EQUIPMENT COMPANY 
BOSTON 35, MASSACHUSETTS, Y. S. A, 
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EVOLUTION, GENETICS, AND MAN 


By THEODOSIUS DOBZHANSKY, Columbia University. Unlike any other work in its field, 
this book presents evolution not merely as the record of the long dead past, but also as a dynamic 
study which involves the present and the future. Where most former books on evolution have been 
based primarily on paleontology or comparative anatomy, this one is based deliberately on genetics. 
The text builds up from the most simple material to the more sophisticated. Each chapter begins with 
an understandable presentation of the problems to be considered and ends with an annotated list of 
suggestions for supplementary reading. The treatment is also sufficiently broad and elementary to serve 
in courses on evolutionary biology. 1955. Approx. 394 pages. Prob. $5.50. 


ANDROGENS: Biochemistry, Physiology and Clinical Significance 


By RALPH I. DORFMAN, Boston University; and REGINALD A. SHIPLEY, Western Re- 
serve University Medical School. Offers a broad, rigorous survey of androgens and androgen therapy, 
drawing on all the information published in this field over the past 30 years. The book discusses both 
the theoretical and applied points of view, and it makes especially valuable contributions regarding 
the clinical aspects of the subject. A summary of the role of androgens in the growth of the entire or- 
ganism is presented. Included is a unique compendium of data on 17-ketosteroids in health and disease. 
The authors also discuss the influence of androgens and estrogens in the sexual development of the em- 
bryo. A chapter on therapy contains accounts of practically all of the reported clinical disorders in 
which androgens have been tried in treatment. 1955. Approx. 556 pages. Prob. $7.00. 


ORGANIC SYNTHESES, Volume 35 


Editor-in-Chief: T. L. CAIRNS, E. I. du Pont de Nemours & Co. The latest volume in this an- 
nual publication covering satisfactory methods for the preparation of organic chemicals brings 
together the work of 59 contributors and deals with 36 new syntheses. All reactions discussed have 
been double checked for accuracy by leading chemists. Among the syntheses discussed are: Guanyl- 
thiourea; Hexamethylbenzene; 1-Acetylcyclohexanol; p-Bromomandelic Acid; N-Chlorobetainy] 
Chleride; Diethylthiocarbamyl Chloride; 2-Furfuryl Mercaptan; and o-Methoxyphenylacetone. 1955. 
Approx. 122 pages. Prob. $3.50. 


ATLAS OF PALEOGEOGRAPHIC MAPS OF NORTH AMERICA 


By the late CHARLES SCHUCHERT, formerly of Yale University; with an Introduction by 
CARL O. DUNBAR, Yale University. Covering the entire range of geologic time, this unique com- 
pilation is the only comprehensive treatise on the paleogeographic history of the North American 
Continent. The work contains 84 maps which range through geologic time from the lower Cambrian 
period to the Pleistocene, showing the distribution of lands and seas and sedimentary deposition at 
every major stage of geologic history. Each of the maps is accompanied by an explanatory legend 
on the facing page. These indicate the chief stratigraphic units represented in the ‘known outcrops. 
The book is spirally bound so that each page opens flat. 1955. Approx. 192 pages. Prob. $4.50. 


Send for on-approval copies. 


JOHN WILEY & SONS, Inc., 440 Fourth Avenue, New York 16, N. Y. 
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Visitors’ Visas 

In May the Federation of American Scientists reported on the difficulty 
some foreign scholars have had in securing visas to visit the United States. 
The report presented a number of case histories, discussed the difficulties 
of holding international meetings in the United States, and presented a 
good case for H. R. 3998 or H. R. 4369, two Congressional proposals to 
eliminate some of the hindrances now experienced by foreigners who are 
invited to come to the United States to teach, lecture, or attend scientific, 
industrial, or cultural meetings. 

The report reminded us of two earlier articles in Science. In his address 
as retiring president of the AAAS [121, 221 (1955)]}, E. U. Condon named 
some of the distinguished contributors to quantum physics: Planck and 
Einstein in Germany, Bohr in Denmark, Rutherford in England, Lewis in 
Berkeley, Compton in St. Louis, de Broglie in Paris, Davisson and Germer 
in New York, Thompson in England, Stern and Heisenberg in Germany, 
Eckhart in Pasadena, and so on through a continuing list that dramatically 
illustrated the international character of scientific progress. 

The other article, by Edward Teller [121, 267 (1955) ], traced the devel- 
opment of the hydrogen bomb. The men on Teller’s list worked in the 
United States, but many came from other lands: Gamow from Russia, 
Bethe’ from Germany, Fermi from Italy, Oppenheimer from the United 
States, von Neumann from Hungary; and Konopinski, Bradbury, Nordheim, 
de Hoffmann, and others whose names indicate diverse family origins. 

The United States has profited greatly from having such men, but in 
recent years has not been very hospitable either to permanent immigrants 
or temporary visitors. The FAS report describes the experiences of scientists 
who were invited to attend scientific congresses or to hold temporary teach- 
ing posts but who either were denied admission or who received visas too 
late to allow them to fulfill the purposes of their proposed visits. 

But the picture may be changing. Last April the AAAS held an interna- 
tional meeting on arid lands research and utilization. Participants were 
selected wholly in terms of their scientific competence. Arrangements were 
made in advance and the State Départment cooperated efficiently. Of the 
31 invitees from other countries, only three declined, in each case for reasons 
unconnected with visa questions. The other 28 all came. One or two experi- 
enced slight delays, but not one reported any real difficulties. There have 
been other reports that entrance difficulties are lessening, and perhaps the 
current atmosphere of international cooperation may make it easier to bring 
foreign scholars to the United States. 

If this expectation is justified it will mean that existing immigration law 
is not only out of step with what many consider good policy, but also out 
of step with current practice. For the law expresses none of the “welcome, 
friend” attitude currently evident in many international transactions. A 
change is in national as well as international interest, for an international 
conference is usually of greater benefit to the host country than to any other 
and a visit from a distinguished foreign scientist can be as worthwhile for 
the host as for the guest.—D.W. 
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Enzymatic Synthesis of Nucleic 


Acidlike Polynucleotides 


Marianne Grunberg-Manago, Priscilla J. Ortiz, Severo Ochoa 


The mechanisms of synthesis of the 
polynucleotide chains of nucleic acids 
have remained obscure despite notable 
advances in our understanding of the 
enzymatic mechanisms involved in the 
synthesis of the mononucleotides, the 
purine and pyrimidine bases, and the 
sugar moieties, 

As briefly reported in a recent note 
from this laboratory (/), an enzyme iso- 
lated from the microorganism Azoto- 
bacter vinelandii catalyzes the synthesis 
of polynucleotides from 5’-nucleoside di- 
phosphates with release of orthophos- 
phate. The reaction requires magnesium 
ions and is reversible. The available evi- 
dence indicates that the Azotobacter en- 
zyme catalyzes the reaction 


n X—R—P—P = 
(X—R—P)nt+nP (1) 


where R stands for ribose, P—P for pyro- 
phosphate, P for orthophosphate, and X 
for one or more of the foliowing bases: 
adenine, hypoxanthine, guanine, uracil, 
or cytosine. 

Chemical and enzymatic degradation 
of the biosynthetic polynucleotides 
showed that they are made up of 5’- 
mononucleotide units linked to one an- 
other through 3’-phosphoribose ester 
bonds as in RNA (2). Thus, in analogy 
with polysaccharides, reversible phos- 
phorolysis may be a major mechanism in 
the biological breakdown and synthesis 
of polynucleotide chains. For this reason, 
the name polynucleotide phosphorylase 
has been proposed (/) for the new en- 


Dr. Ochoa is chairman and Miss Ortiz is research 
assistant of the department of biochemistry, New 
York University College of Medicine. Dr. Grun- 
berg-Manago held a fellowship in the department 
while she was on leave of absence from the Institut 
de Biologie Physico-Chimique, Paris. 
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zyme. Evidence that this enzyme brings 
about the synthesis of RNA-like poly- 
nucleotides is presented in this article 


(3). 


Polynucleotide Phosphorylase 


The enzyme was discovered in the 
course of a study of biological phos- 
phorylation mechanisms (4) when it was 
found that, in the presence of Mg**, Azo- 
tobacter extracts catalyzed an exchange 
of P%?-labeled orthophosphate with the 
terminal phosphate groups of the 5’-nu- 
cleoside diphosphates of adenosine, ino- 
sine, guanosine, uridine, and cytidine. 
Following partial purification of the ac- 
tivity, there was no reaction with 5’-nu- 
cleoside mono- or triphosphates such as 
AMP, ATP, IMP, or ITP (2). The 
“exchange” was accompanied by the lib- 
eration of orthophosphate, as one would 
expect from the reaction of Eq. 1. With 
mixtures of 5’-nucleoside diphosphates, 
radioactive phosphate was incorporated 
in ali of them. 

As previously reported (1), the en- 
zyme activity was purified about 40-fold 
through ammonium sulfate fractionation 
and calcium phosphate gel adsorption 
steps; the rate of the ADP-orthophos- 
phate exchange was employed as an 
assay. The ratio of the rates of the ADP- 
orthophosphate exchange to orthophos- 
phate liberation remained constant on 
purification, suggesting that the two ac- 
tivities were related to each other. 


Single Polymers 


On incubation of purified polynucleo- 
tide phosphorylase with nucleoside di- 


CIENCE 


phosphates in the presence of Mg**, 
there is a disappearance of nucleoside 
diphosphate with liberation of a stoichio- 
metric amount of orthophosphate. The 
reaction reaches equilibrium and comes 
to a standstill when about 50 to 60 per- 
cent of the nucleoside diphosphate has 
disappeared. The disappearing diphos- 
phate is converted into a polynucleotide, 
as is borne out by the following facts. (i) 
The newly formed compound is strongly 
negatively charged, for it is retained by 
Dowex-l anion exchange columns (5) 
following elution with formic acid at con- 
centrations higher than those required to 
elute the most acidic mononucleotides. 
(ii) The product is nondialyzable against 
distilled water or dilute salt solutions and 
is quantitatively precipitated by trichlo- 
roacetic acid or alcohol in the cold. It 
can be isolated in this way. (iii) It is 
soluble in water, yielding more or less 
viscous solutions with a typical nucleotide 
ultraviolet absorption spectrum. (iv) It 
remains at the origin of paper chromato- 
grams, whichever the solvent system 
used, and cannot be eluted with water. 

Single polymers containing AMP, 
IMP, GMP, UMP, or CMP as the only 
basic unit have been obtained by incu- 
bating polynucleotide phosphorylase with 
the corresponding 5’-nucleoside diphos- 
phates (6). If the use of heat and/or 
acid is avoided in the isolation of the 
polymers, their average molecular weight 
may be very high. Values of 570,000 and 
800,000, respectively, were obtained by 
light scattering for the AMP and IMP 
polymers (7). 

Mild alkaline hydrolysis (8) of the 
IMP polymer—that is, the polynucleo- 
tide formed from IDP—yielded an ap- 
proximately equimolecular mixture of 
2’-IMP and 3’-IMP. These products were 
identified by paper chromatography with 
the solvent system No. 3 of Markham and 
Smith (9). As is well known, RNA yields 
mixtures of the 2’- and 3’-mononucleo- 
tides on mild hydrolysis with alkali (/0). 
The chromatographic identification of 
the alkaline hydrolysis products of the 
IMP polymer as 2’- and 3’-IMP has been 
confirmed by the following experiments 
(Table 1). (i) About 90 per cent of the 
product of alkaline hydrolysis of the 
IMP polynucleotide is hydrolyzed by 
1.0N hydrochloric acid in 20 minutes, It 
will be observed that, under these con- 
ditions, both 2’-IMP and 3’-IMP are 
hydrolyzed to a similar extent—that is, 
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90 percent each—while 5’-IMP is hardly 
attacked. (ii) The alkaline hydrolysis 
product is not attacked by the specific 
5’-nucleotidase of snake venom (J//), 
which hydrolyzes 5’-IMP to the extent of 
96 percent. (iii) The 3’- specific plant 
nucleotidase of Schuster and Kaplan 
(12)—which, as shown in Table 1, hy- 
drolyzes 3’-IMP but not the 2’- or 5’-de- 
rivatives—hydrolyzes about half of the 
material. Inosine and 2’-IMP have been 
identified chromatographically as_ the 
products of incubation with this enzyme. 

Further light on the structure of the 
biosynthetic polynucleotides has been 
shed by a study of their degradation by 
specific phosphodiesterases. These ex- 
periments have been partly carried out 
in collaboration with Leon A. Heppel of 
the National Institutes. of Health. As 
shown in Fig. 1, snake venom phospho- 
diesterase (13) hydrolyzes RNA to yield 
5’-mononucleotides, whereas the spleen 
phosphodiesterase of Heppel and Hill- 
moe (14) yields the corresponding 3’- 
mononucleotides (10). The action of 
each of these enzymes on various biosyn- 
thetic polymers, such as the AMP, the 
IMP, and some of the mixed polymers 
to be described in the next section, yields 
the expected 5’- or 3’-mononucleotides. 
These products were identified by chro- 
matography and by the action of the 
specific mononucleotidases previously 
mentioned, Exhaustive digestion of the 
UMP polymer with crystalline pancreatic 
ribonuclease, a phosphodiesterase that 
mainly hydrolyzes the pyrimidine nucleo- 
tides of RNA as the 3’-derivatives, yields 
3’-UMP while, with dilute enzyme, cyclic 
uridylic acid (2’-3’-uridine monophos- 
phate) also accumulates to some extent 
(15). This is in agreement with obser- 
vations on the action of pancreatic ribo- 
nuclease on RNA (/6). 

X-ray diffraction patterns of fibers 
(17) obtained from the AMP and other 
biosynthetic polymers closely resemble 
those produced by native RNA fibers 
(18). 


Mixed Polymers 


Mixed polymers—that is, polynucleo- 
tides containing two or more different 
basic units—have been prepared by in- 
cubation of mixtures of 5’-nucleoside di- 
phosphates with polynucleotide phos- 
phorylase. To date, two such polymers 
have been prepared, one from equimo- 
lecular mixtures of ADP and UDP (A-U 
polymer) and one from mixtures of ADP, 
GDP, UDP, and CDP in molecular pro- 
portion 1:0.5:1:1, respectively (A-G- 
U-C polymer). Degradation of the A-U 
polymer with purified snake venom 
phosphodiesterase yields 5’-AMP and 
5’-UMP in a molar ratio of approxi- 


Table 1. Products of alkaline hydrolysis of IMP polynucleotide. Polynucleotide was pre- 
cipitated twice with trichloroacetic acid and hydrolyzed for 39 hours at 37°C in 0.4N 
KOH. Mixture was then treated with trichloroacetic acid; negligible precipitate was 


removed by centrifugation and discarded. The neutralized supernatant fluid contained 
14.3 umoles of mononucleotide based on ultraviolet absorption (A, 260 mu). 


Percentage of total P liberated 


Treatment 
3’-IMP 
1.0N HCl, 20 min, 100°C 90 
5’-Nucleotidase 


3’-Nucleotidase 80 


mately 1:1. On digestion with pancreatic 
ribonuclease, it yields (15) 3’-UMP, as 
well as di-, tri-, tetra-, and pentanucleo- 
tides containing one uridylic acid unit 
and one or more adenylic acid units, 
along with a “core” consisting of adeny- 
lic acid residues. 

The mixed polymers are more readily 
attacked by ribonuclease than mixtures 
of the corresponding single polymers 
(19). This is shown in Table 2 for the 
A-U polymer and the corresponding mix- 
ture. The same point is illustrated in 
Table 3 for the A-G-U-C polymer and 
the control mixture of single polymers. 
The AMP polymer, as expected, is not 
attacked by ribonuclease. Paper chro- 
matography of the ribonuclease digestion 
mixtures with the solvent system of 
Krebs and Hems (2/) confirmed these 
results. It appears as if the purine nucleo- 
tide polymers interfere with the action 
of ribonuclease on the pyrimidine nucleo- 
tide polymers in the mixtures. It may 
further be seen (Table 3) that the reac- 
tivity of the A-G-U-C polymer toward 
ribonuclease was similar to that of yeast 
RNA. This similarity was further stressed 
by the fact that upon exhaustive ribo- 
nuclease digestion of (i) yeast RNA and 
(ii) the A-G-U-C polymer, 20 and 22 
percent, respectively, remained as a 
“core” (22) that was nondialyzable 
against distilled water, while after the 
same treatment of the mixture of AMP, 
GMP, UMP, and CMP polymers used 
in experiment 4 of Table 3, 43 percent 
remained as a nondialyzable “core.” 

Ad Ad Py 


Fig. 1. Cleavage of polynucleotides by 
snake venom (vertical dashed arrows a) 
and spleen (horizontal arrows b) phos- 
phodiesterase. Ad, adenine; Gu, guanine; 
Py, pyrimidine bases. The P™ label is in- 
dicated by the asterisk. 


Alkaline hydrolysate 


2-IMP 


Sample 1 Sample 2 


90 6.5 89 93 
96 0.01 0.1 


1.6 0 54 53 


Hydrolysis of the A-G-U-C polymer 
with perchloric acid liberates the four 
bases, adenine, guanine, uracil, and cy- 
tosine. Figure 2 shows the ultraviolet 
photograph of an_ isopropanol-HCl 
paper chromatogram of the hydrolysate 
(23). 

Further proof that 5’-3’-phosphoribose 
diester bonds between different mono- 
nucleotide units occur in mixed poly- 
mers was obtained from experiments in 
which such polymers were synthesized 
from mixtures of ADP labeled with P*2 
in two phosphate groups (24) with other 
nonlabeled 5’-nucleoside diphosphates 
(25). Through the action of polynucleo- 
tide phosphorylase, the labeled nucleo- 
tide is incorporated in a polynucleotide 
chain as adenosine-5’-(P®?2) phosphate 
(Fig. 1) with release of P**-orthophos- 
phate. As may be seen on inspection of 
Fig. 1, if links are established between 
the labeled AMP and the other nucleo- 
tides, the latter will be released as labeled 
3’-mononucleotides on hydrolysis of the 
polymer with spleen phosphodiesterase, 
while the specific radioactivity of the 
3’-AMP thus obtained will be lower than 
that of the 5’-AMP incorporated. On the 
other hand, 5’-AMP of the same specific 
radioactivity as that incorporated will be 
the only labeled nucleotide released by 
hydrolysis with snake venom phosphodi- 
esterase, the other 5’-nucleotides being 
unlabeled. Such results were indeed ob- 
tained in experiments in which the nu- 
cleotides liberated by phosphodiesterase 
digestion were identified by paper chro- 
matography and autoradiography. These 
experiments, a detailed report of which 
is in preparation, were carried out with 
biosynthetic polymers prepared from (i) 
labeled ADP alone, (ii) UDP alone, (iii 
labeled ADP together with UDP, and 
(iv) labeled ADP together with GDP, 
UDP, and CDP. Control mixtures of sin- 
gle labeled AMP polymer with either (i) 
nonlabeled UMP polymer or (ii) non- 
labeled GMP, UMP, and CMP polymers, 
yielded only labeled AMP (either 3’- or 
5’), the other mononucleotides being un- 
labeled in all cases. 
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Reversibility 


As already indicated, the reaction cata- 
lyzed by polynucleotide phosphorylase is 
reversible. In the presence of the enzyme. 
orthophosphate, and Mg*+, the biosyn- 
thetic polynucleotides undergo phosphor- 
olysis to yield the corresponding 5’-nu- 
cleoside diphosphates. There is no 
reaction in the absence of orthophosphate. 
Quantitative data on the stoichiometry 
of the reaction with IDP in both direc- 
tions have been presented previously 

1). We have as yet no accurate data 
on the position of the equilibrium. In the 
direction of polynucleotide synthesis and 
under our usual experimental conditions 
‘pH 8.1, 30°C), the reaction comes to a 
standstill when the ratio of the concen- 
tration of orthophosphate to that of nu- 
cleoside diphosphate is from 1.5 to 2.0. 
The reaction favors to some extent poly- 
nucleotide synthesis, as would be ex- 


Table 2. Brief ribonuclease digestion of 
biosynthetic polynucleotides. Details: 0.5 
ml reaction mixture with 50 pwmoles of 
Tris buffer, pH 7.35, 1.48 wg of crystalline 
pancreatic ribonuclease, and polymers as 
indicated: incubation 20 min at 30°C. 
Hydrolysis was determined by a modifica- 
tion of the method of Anfinsen et al. (20) 
through the disappearance of ultraviolet 
absorbing material (A, 260 mm) precipit- 
able by uranium acetate-perchloric re- 
agent. 


pected from the fact that the pyrophos- 
phate bonds of nucleoside diphosphates 
are converted to the phosphodiester 
bonds of the polynucleotide. 

For reasons at present not well under- 
stood, single polymers are phosphoro- 
lyzed more readily than mixed ones. As 
already reported (1) phosphorolysis of 
RNA isolated from Azotobacter has been 
shown through the incorporation of 
radioactive phosphate and chromato- 
graphic identification of radioactive 
ADP, GDP, UDP, and CDP. The iden- 
tity of the labeled GDP and UDP thus 
formed was further established through 
specific enzymatic hydrolysis with inosine 
diphosphatase (26). It has also been 
found with the same technique that the 
Azotobacter enzyme can catalyze the 
phosphorolysis of ribonucleic acids from 
other sources (yeast, ox liver, Escherichia 
coli, and Streptococcus pyogenes); this 
indicates lack of specificity in this regard. 
However, samples of DNA from calf thy- 
mus, as well as a sample of ribonuclease- 
resistant “core” from yeast RNA, were 
not attacked (27). 


Conclusion 


Present information on structure, size, 
x-ray diffraction pattern, and behavior 
toward different enzymes indicates that 
the polynucleotides synthesized by poly- 
nucleotide phosphorylase from 5’-nucleo- 
side diphosphates are closely related to 
RNA. Indeed the A-G-U-C polymer— 


Polymer Pr that is, the one containing adenylic, 

moles (%) guanylic, uridylic, and cytidylic acid resi- 

- dues—appears to be _ indistinguishable 

AMP 2.75 0 from native RNA. However, it would be 

UMP 2.80 60 desirable to ascertain whether the biosyn- 

A-U 2.44 7 thetic compounds exhibit biological prop- 
AMP + UMP? 2.26 


15 (28) 


* Expressed as mononucleotide. 
+ Single AMP (1.06 wmoles) and UMP (1.20 
umoles) polymers mixed and kept overnight at 
30°C prior to ribonuclease digestion. 

t Value in parentheses gives the percentage of 
UMP polymer hydrolyzed assuming that only this 
component of the mixture is attacked by ribonu- 
clease. 


erties such as an effect on protein syn- 
thesis } «fore referring to them as nucleic 
acids. 

Whether or not the reaction catalyzed 
by polynucleotide phosphorylase repre- 
sents a general biological mechanism for 
the synthesis of ribonucleic acids cannot 


Table 3. Prolonged ribonuclease digestion of biosynthetic polynucleotides and yeast RNA: 
Details: 1.6 ml reaction mixture with 20 umoles of Tris buffer, pH 7.0, 29.6 ug of ribo- 
nuclease, and polymers as indicated. Incubated at 37°C. Other details as in Table 2. 


Ex Hydrolysis ( % ) 
Polymer Micromoles* — 
NO, Shr 4hr 7 hr 
1 AMP 19.3 0 0 0 
2 Yeast RNA 13.9 77 84 84 
3 A-G-U-C 17.9 88 90 90 
4 Mixturet 14.0 19 (34)+ 32 (57) 


* Expressed as mononucleotide. 


37 (65) 


+ Mixture of single polymers as follows: AMP, 4 wmoles; GMP. 2 umoles: UMP, 4 umoles; CMP, 4 wmoles. 
t Values in parentheses give the percentage hydrolysis of the pyrimidine nucleotide polymers in the 
mixture, which make up 57 percent of the total, assuming that only these components are attacked by 
ribonuclease. 
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Fig. 2. Perchloric acid hydrolysis of A-G- 
U-C polymer. 


as yet be decided, although such a possi- 
bility would not appear unlikely. The 
enzyme is present in microorganisms 
other than Azotobacter (28), but we have 
so far been unable to obtain unequivocal 
evidence for its presence in yeast and 
animal tissues. 

Since there is evidence that ribonucleic 
acids from different cells or tissues vary 
in composition (22), the question 
whether polynucleotide phosphorylases 
from different sources would bring about 
the synthesis of polynucleotides charac- 
teristic of the various sources is of ob- 
vious interest. Not unrelated to this prob- 
lem, because of the specific genetic effects 
of deoxyribonucleic acids (29), is the 
question whether DNA-like polynucleo- 
tides can be synthesized by a similar 
mechanism. It is to be hoped that an- 
swers to some of these pressing questions 
will soon be forthcoming. 
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Egon Brunswik, Psychologist 


and Philosopher of Science 


I first met Egon Brunswik in Vienna 
in the winter of 1933-34. He was chief 
assistant in Karl Biihler’s Institute of Psy- 
chology at the University of Vienna. He 
became Privatdozent the following fall. 
In an exciting series of experiments, he 
and his students were then demonstrating 
that, in perceiving, the organism may be 
“achieving” either the “thing-characters” 
—size, shape, brightness, and so forth— 
(of objects) or the immediate “perspec- 
tive characters,” of these same objects or 
more often some compromise between 
thing characters and perspective charac- 
ters. And he had just finished his theo- 
retical and empirical discussion of these 
findings in the book Wahrnehmung und 
Gegenstandswelt (1934), with the subtitle 
“Psychologie vom Gegenstand her.” As a 
result of our meeting Brunswik spent a 
year as a Rockefeller fellow in the de- 
partment of psychology at the University 
of California at Berkeley in 1935-36 and 
in the fall of 1937 permanently joined 
the Berkeley department. 

Brunswik has made four major contri- 
butions to psychology: (i) his work on 
perception as such; (ii) his applications 
of the history and philosophy of science 
to psychology; (iii) his demonstrations 
that not only perception but also think- 
ing and valuing are fruitfully conceived 
as only in some degree probabilistically 
valid achievements; and (iv) his insist- 
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ence on the need for truly “representative 
design” in the sampling of the environ- 
ment—for, as he points out, the environ- 
ment usually presents to the organism 
cues of only low “ecological validity.” 

Brunswik’s untimely death on 7 July 
1955, at the age of 52, came just as his 
doctrines of functionalistic achievement, 
representative design and ecological va- 
lidity had begun to arouse widespread 
attention both in this country and abroad. 
It is fortunate that his last work, now in 
press, a revision and expansion of his 
monograph on representative design, will 
serve as an effective and definitive state- 
ment of these positions. His was an extra- 
ordinarily informed, rich, and subtle 
mind. And he was never willing to over- 
simplify or restrict the actual complexi- 
ties of the relationships with which he 
was concerned, This always makes the 
reading of whatever he wrote a difficult 
task but an exciting and stimulating 
challenge. 

Although, intellectually, somewhat rig- 
orous and aloof, in his human relation- 
ships he was simple, friendly, and gen- 
erous. Unfortunately, he had suffered for 
many years from very high blood pres- 
sure. And he had had to giye up the long 
walks, the mountain climbing, and most 
of the social activities of his youth, 

Born in Budapest of a Hungarian 
father and an Austrian mother, he was 
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sent as a small boy to the famous Gym- 
nasium of the Theresianische Akademie 
in Vienna to be prepared for a position as 
a government official in the old Austro- 
Hungarian Empire. This education was 
interrupted by World War I. After the 
war he was sent for some months to 
Sweden to overcome the effects of the 
malnutrition that resulted from the war 
years. Completing the gymnasium in 
1921, he first studied for 2 years to be an 
engineer at the Technische Hochschule; 
he then changed to philosophy and psy- 
chology at the University of Vienna. Here 
be came not only under Karl Biihler and 
the latter’s interest in cognitive processes 
but also under Moritz Schlick and the 
entire “Vienna Circle” who were then 
developing the tenets of logical positiv- 
ism. In this country Brunswik became an 
active member of the movement toward 
the unity of science. In the summer of 
1953 he organized and participated in 
the Berkeley Conference for the Unity of 
Science at the University of California. 
This, in which he performed brilliantly, 
took a heavy toll from his health. 

Although his own empirical work was 
largely restricted to perception and learn- 
ing, Brunswik was extremely sympathetic 
to the wider sociological and psychoana- 
lytical studies of his wife, Else Frenkel- 
Brunswik. He was indeed hospitable to 
all systematic ideas, even when he was 
unable immediately to incorporate them 
into his own thinking. His was not only 
a generous personality but also a gener- 
ous mind. 

His friends, colleagues, and students, 
and our science as a whole, will miss pro- 
foundly his eager, itisightful personality 
and the further vigorous, devoted devel- 
opment of his own original and impor- 
tant basic presuppositions concerning the 
problems and methodology of psychology. 

Epwarp C. 
Department of Psychology, 
University of California, Berkeley 
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War and Men of Science 


The Russell-Einstein plea for the abo- 
lition of war (J) calls to mind earlier 
efforts of scientists to make science serve 
the welfare of mankind, one of which 
was an appeal signed by Einstein before 
World War I. In the spring of 1912 a 
group of scholars distinguished in phi- 
losophy and science invited all philo- 
sophically minded scientists to join a 
Gesellschaft fiir positivistische Philoso- 
phie, with the aim of arriving at a uni- 
fied scientific, rigorously empirical con- 
ception of the world. Einstein, at the age 
of 33, was by far the youngest of the 33 
signers, who included such deans and 
pioneers in their respective fields as Sig- 
mund Freud, Ernst Mach, Felix Klein, 
David Hilbert, August Forel, Jacques 
Loeb, Josef Popper, Hugo Ribbert, Wil- 
helm Roux, and F. C. S. Schiller. 
The oldest, the philosopher Wilhelm 
Schuppe, was then 76 years old, as was 
Einstein when he signed his last appeal. 
By number as well as by eminence of 
their members, the following branches 
of science were about equally well rep- 
resented: philosophy and _ psychology; 
physics and technology; medicine and 
psychiatry; biology and_ physiology; 
mathematics and astronomy; and _ soci- 
ology, including history and law (2). 

Leading philosophical and scientific 
journals on the Continent and in this 
country carried the appeal (3-7), its 
accompanying statement (8-9), or a 
résumé with comments (/0-13). Al- 
though it was “scientific news” of the 
years 1912-13, the document seems to 
have been buried ever since. The ex- 
planatory statement strikingly conveys to 
us today the spirit that then prevailed: 
first, the firm belief that a total mastery 
of scientific fact must be tantamount to 
the self-mastery of man; second, an awed 
feeling that the special sciences were ap- 
proaching their own limits; and third- 
astounding for an era already apprehen- 


Dr. Bry is in charge of the Neuropsychiatric 
Library of New York University—Bellevue Medi- 
cal Center, New York. Miss Doe is librarian of the 
New York Academy of Medicine, New York, N.Y. 
This review of the interest of scientists in the pre- 
vention of war shows the late Albert Einstein's 
great leadership for nearly half a century in shap- 
ing our thinking about the implications and con- 
sequences of scientific developments and events as 
well as his leadership in scientific progress itself. 
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sive of a threatening war—an Olympian 
indifference to the nether realms of poli- 
tics, power, and peace (8). 

“There has long been felt the need of 
a philosophy which should grow in a 
natural manner out of the facts and 
problems of natural science. The me- 
chanical view of nature no longer satis- 
fies this need. Let any one recall the 
‘Ignorabimus’ of Du Bois Reymond 
and the various attempts to relate me- 
chanical and psychological processes by 
means of neovitalistic concepts, at- 
tempts of physicists as well as of biolo- 
gists. The current philosophy, of Kantian 
origin for the most part, or with strongly 
Kantian emphasis, is impotent here, be- 
cause it directs its inquiries without any 
deep appreciation of the need in ques- 
tion, because it treats of problems 
scarcely intelligible to anyone who 
comes to them from the natural science 
of to-day, and because it is usually not 
able to go far enough into the questions 
of natural science. 

“To be sure, there has grown up from 
the soil of natural science itself a strictly 
empirical and positivistic point of view 
quite indifferent to metaphysical specu- 
lation and to so-called critical, tran- 
scendental doctrines. Its principles are 
however not yet accepted in their essen- 
tial meanings and systematic relations 
throughout considerable scientific circles. 
They are even completely misunderstood 
by distinguished scientists as they are by 
most of the influential philosophers. 

“On the other hand the particular 
sciences find themselves forced to con- 
sider problems of even greater generality 
so that they take on of themselves a phi- 
losophical character. Mathematics ad- 
vances to higher and higher abstractions. 
Geometry, in its deductive development, 
is freeing itself from all intuition after 
overcoming the limits of the Euclidean 
conception of space. In the theory of 
groups it has reached a positive treat- 
ment of the concept of infinity, once a 
purely negative idea, and it faces now 
the question of its differentiation from 
logic. Physics has been made to include 
more and more remote fields of research. 
Optics and all the phenomena of radia- 
tion have been brought under the con- 
cepts of electromagnetic theory, and 


physics has now before it the question, 
how far can mechanics be interpreted 
in terms of electromagnetism? In the 
theory of relativity it touches the most 
searching question thus far of episte- 
mology: Is absolute or is only relative 


knowledge attainable? Indeed: Is abso- 
lute knowledge conceivable? It comes 
here directly upon the question of man’s 
place in the world, the question of the 
connection of thought with the brain. 
What is thought? What are concepts? 
What are laws? In psychological prob- 
lems, physics and biology come together. 
And finally, the anthropological sciences, 
especially history and sociology, find 
themselves brought into closer and closer 
connection with biological concepts. 

“Those who take an interest in these 
progressive inquiries will find it to their 
advantage to have a scientific association 
which shall declare itself opposed to all 
metaphysical undertakings, and have for 
its first principle the strictest and most 
comprehensive ascertainment of facts in 
all fields of research and in the develop- 
ment of organization and technique. All 
theories and requirements are to rest ex- 
clusively on this ground of facts and find 
here their ultimate criterion. 

“Annual reports will bring together all 
branches of the association, the bibliog- 
raphies will be collected of the material 
that can be made to contribute to strictly 
positivistic theory, and as soon as pos- 
sible a periodical, for which the resources 
are already assured, will serve the under- 
taking. 

“We ask for members and active co- 
operation. If all those who are compe- 
tent and earnest in genuinely scientific 
philosophical work, or who take an in- 
terest in the progress and results of such 
research, will write in this way we can- 
not fail to meet with success, which will 
lead us in no distant future out of the 
unsatisfactory conditions of the present. 
The present day is surfeited with the 
fruitless and nearly uniform repetition 
of philosophical ideas, often expressed 
before, but not sufficiently clear and con- 
crete, and, on the other hand, with the 
increasing separation of science into ever 
smaller divisions and with the merely ex- 
ternal accumulation of results. The pres- 
ent day desires the solution of general 
problems, which research itself throws 
up, and is not to be put off with an 
Ignorabimus for which there is no evi- 
dence.” 

The Gesellschaft fiir positivistische 
Philosophie, with its headquarters in 
Berlin, was indeed founded and held its 
opening session in November 1912. By 
June 1913 the society had 170 members 

14). From a French report, we gather 
that the membership list then included 
Bektherev (St. Petersburg) and Enriques 

Bologna). An ominous note was 
sounded in the expressed regret that no 
French name appeared on the list, al- 
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though science had received its classic 
form through the French scientists of the 
17th and 18th centuries, and in the sug- 
gestion to form an analogous society in 
France under the name Amis de la 
Science (13). 

The organ of the German society 
began in 1913 as Zeitschrift fiir posi- 
tivistische Philosophie but ceased the 
next year with volume 2, numbers 3 and 
4 (14). The last issue includes a paper 
by one of the founders of the society, 
Joseph Petzoldt, on the biological foun- 
dations of psychology (/5); it had been 
prepared for the Fourth International 
Congress for Neurology, Psychiatry, and 
Psychology, which was to be held in 
Bern in September 1914 but convened 
instead in Paris in 1923. 

Although the war put an end to this 
first collective effort, the same spirit was 
revived by a younger generation of sci- 
entists in the 1920's, particularly in the 
Vienna Circle around Moritz Schlick. In 
Berlin the prewar philosophical society 
was followed, in 1928, by the Gesell- 
schaft fiir empirische—later “wissen- 
schaftliche”—Philosophie, whose mem- 
bers were, among others, Hans Reich- 
enbach, Kurt Lewin, and Wolfgang 
Kohler. Its object was to promote “a 
philosophical method which advances by 
analysis and criticism of the results of 
the special sciences to the stating of 
philosophical questions and their solu- 
tions.” The journal sponsored by this 
group from 1930 on was significantly 
named Erkenntnis, since it was felt that 
the goal of cognition was set for phi- 
losophy in the same sense as for each 
special science (16-18). 


Nicolai-Einstein-Foérster Manifesto 


With inconspicuous beginnings World 
War I had set in motion a new develop- 
ment destined to overtake the tradition 
“that it was undesirable that scientists 
should mix themselves up in the hurly- 
burly of the world” (/9). The pacifist 
stand taken by Einstein over the years is 
amply recorded (2/-—23), and it is well 
known that, in October 1914, he did not 
sign the manifesto of the 93 German in- 
tellectuals protesting their fatherland’s 
innocence of war guilt and identifying 
German militarism with German civili- 
zation. The countermanifesto, drafted 
later that same month by Georg Fried- 
rich Nicolai, Albert Einstein, and Wil- 
helm Forster, has received less attention, 
although historical perspective has made 
it more important, Nicolai gives a full 
account of both documents in the “In- 
troduction” to his Biology of War (19). 
He also records the excuse—“if it be an 
excuse’”—that some of the signers had 
never read the notorious manifesto but 
had authorized their signatures on the 
strength of a telegram from the influen- 
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tial politician Erzberger. His words 
sound prophetic: 

“The fact remains, however, that this 
manifesto was published and distributed 
broadcast; and considering how the war 
seemed to have metamorphosed men of 
science, it seemed desirable, not to say 
necessary, to appeal to a wider public 
especially to maintain a uniform con- 
ception of civilization, just then divided. 
For although only the few are capable 
of promoting civilization, yet it is by the 
standard of popular feeling that the 
maintenance of its continuity is insured.” 

The appeal of the three famous paci- 
fist scientists stated in part: 

“Technical science and intercommu- 
nication are clearly tending to force us 
to recognize the fact that international 
relations exist, and consequently that a 
world-embracing civilization exists. Yet 
never has any previous war caused so 
complete an interruption of that cooper- 
ation which should exist between civil- 
ized nations. 

“, . Those who care in the slightest 
degree for this universal world civiliza- 
tion are under a twofold obligation to 
strive for the maintenance of these prin- 
ciples. Those who might have been ex- 
pected to care for such things, in par- 
ticular men of science and art, have 
hitherto almost invariably confined their 
utterances to a hint that the present sus- 
pension of direct relations coincided 
with the cessation of any desire for their 
continuance. 

“Such feelings are not to be excused 
by any national passions. They are un- 
worthy of what everyone has hitherto 
understood by civilization. .. . Hence it 
must be the duty of educated and philan- 
thropic Europeans to make, at any rate, 
an effort lest Europe .. . should suffer 
the same tragic fate as ancient Greece. 
Is Europe gradually to be exhausted by 
fratricidal war and perish? 

“The war raging at present will 
scarcely end in a victory for any one, 
but probably only in defeat. .. . 

“Tt seems to us before all else necessary 
that there should be a union of all in 
any way attached to European civiliza- 
tion... . We must never abandon hope 
that their collective pronouncement may 
be heard by someone even amidst the 
clash of arms, most especially if the 
‘good Europeans’ of to-morrow include 
all those who are esteemed and consid- 


- ered as authorities by their fellow-men. 


“To begin with, however, it is needful 
that Europeans should unite. . . . We 
ourselves wish only to give the first im- 
pulse to such a union; wherefore we ask 
you, should you be in agreement with 
us, and, like us, bent upon making the 
determination of Europe as _ widely 
known as possible, to send us your sig- 
nature.” 

To this manifesto, which was_pri- 
vately distributed, many sympathetic let- 


ters were received, yet most of the writers 
declined to sign it. Denied the necessary 
backing by well-known names, the plan 
was dropped (19-21). 


Changing Attitude toward 
Scientific Progress 


Almost two decades later the growing 
concern with the position of the scientist 
in the vital, nonscientific matter of war 
and peace found another dramatic ex- 
pression in the Einstein-Freud corre- 
spondence Why War? (23), which re- 
sulted from a proposal of the League of 
Nations International Institute of Intel- 
lectual Cooperation that Einstein choose 
an important topic and an eminent 
scholar with whom to discuss it publicly. 
Einstein selected “the most insistent of 
all the problems civilisation has to 
face”: 

“Is there any way of delivering man- 
kind from the menace of war? It is com- 
mon knowledge that, with the advance 
of modern science, this issue has come to 
mean a matter of life and death for civ- 
ilisation as we know it; nevertheless, for 
all the zeal displayed, every attempt at 
its solution has ended in a lamentable 
breakdown.” 

The exchange of letters took place in 
1932, a year before science was once 
more affected by the political events in 
Germany. 

Outside of Germany the movement 
toward unity of science, based on posi- 
tivism and logical empiricism, gathered 
new strength. International Congresses 
for the Unity of Science were held, from 
1935 on, in Paris, in Copenhagen, in 
Paris again, in Cambridge, England, and 
at Harvard. The sixth and last of the 
congresses convened at the University of 
Chicago in 1941. The International En- 
cyclopedia of Unified Science, planned 
in 1935, began publication in 1938. Yet, 
as before, these endeavors of the scien- 
tists were disturbed and discontinued by 
the advent of war. The _ periodical 
Erkenntnis, in 1939 renamed Journal of 
Unified Science and published in The 
Hague, ceased in April 1940 (17, 18, 24). 

After World War II we find the sci- 
entists rallying again to the banner of 
unification of scientific knowledge, con- 
cepts, and total outlook. A new German 
journal appeared in 1947, Studium Gen- 
erale, devoted to the unity of the sci- 
ences in the context of their conceptual- 
izations and research methods; only this 
time the synthesis of science was sought 
in explicit juxtaposition to philosophy 
(25). In this country work on the Jnter- 
national Encyclopedia of Unified Science 
was resumed; in 1949 a grant from the 
Rockefeller Foundation made _ possible 
the incorporation of the Institute for the 
Unity of Science, which has since been 
in charge of the project (/8). 
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However, there was one difference: 
scientific progress was no longer being 
unquestionably identified with the road 
to human perfection—this equation had 
become a casualty at Hiroshima. At about 
the time of the first appeal, in August 
1912, Science printed a lecture by Victor 
C. Vaughan on “The philosophy of a 
scientist” which proclaimed (26) : 

“No philosophy evolved from the in- 
ner consciousness of man has ever done 
man half the good that has been secured 
to him by the discovery of the agents of 
infection, In fact no important discovery 
in science has failed to better the lot of 

“The scientist, even though he be a 
rank materialist without any belief in the 
supernatural . . . has his dreams of the 
future. He dreams of the time when the 
engines of destruction will be so powerful 
and certain in action that war will be im- 
possible, and the world shall become one 
great community of enlightened, intelli- 
gent human beings, dwelling in peace 
and unity.” 

By the middle of the century, scientists 
believed that engines of destruction had 
become powerful enough and sufficiently 
certain in action to annihilate life on 
earth; but they were not so sure that this 
meant fulfillment of the rest of the 
dream. They were also aware of the pro- 
found change that had taken place in 
their own reaction. To illustrate this 
change, Richard von Mises quoted the 
closing words from Mach’s Erkenntnis 
und Irrtum (1905) (27): 

“If we consider the tortures which our 
ancestors had to suffer from the brutality 
of their social institutions, their condi- 
tions of law and justice, their supersti- 
tions, and their fanaticism, if we realize 
the abundant present inheritance of these 
goods, and if we imagine how much of 
this we shall still experience in our de- 
scendants, this is a sufficiently powerful 
incentive for us to cooperate vigorously 
and vehemently in the realization of the 
ideal of a moral world order by means 
of our psychological and_ sociological 
knowledge. But once we have created 
such a moral order, nobody will be able 
to say any longer that it is not of this 
world, and nobody will have to look for 
it any longer in mystical heights or 
depths.” 

Von Mises, himself a positivist, writing 
in 1951, had this comment: “Who can 
believe that these words would have 
been written if Mach had lived through 
the last few decades?” 


Social Responsibility in Science 


The new mood of the scientific world 
found its first positive expression in the 
formation of the Society for Social Re- 
sponsibility in Science, with the aim 
(28): 
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“ to foster throughout the worlda ... 
tradition of personal moral responsibil- 
ity for the consequences for humanity of 
professional activity, with emphasis on 
constructive alternatives to militarism; 
to embody in this tradition the principle 
that the individual must abstain from de- 
structive work and devote himself to con- 
structive work, according to his own 
moral judgment; to ascertain . . . the 
boundary between constructive and de- 
structive work, to serve as a guide for in- 
dividual and group decisions and ac- 

Once more it was Einstein who served 
as spokesman for the scientific avant- 
garde. Science published his letter writ- 
ten upon joining the society in the sum- 
mer of 1950; the last paragraph states 
(29): 

“In our times scientists and engineers 
carry particular moral responsibility, be- 
cause the development of military means 
of mass destruction is within their sphere 
of activity. I feel, therefore, that the for- 
mation of the Society for Social Respon- 
sibility in Science satisfies a true need. 
This society, through discussion of the in- 
herent problems, will make it easier for 
the individual to clarify his mind and 
arrive at a clear position as to his own 
stand; moreover, mutual help is essential 
for those who face difficulties because 
they follow their conscience.” 

During the 5 years that have elapsed 
since, military means of mass destruction 
have come to denote “weapons [that) 
threaten the continued existence of man- 
kind” and to imply “the risk of universal 
death.” On this most recent occasion, 
when Einstein, in the last week of his 
life, gave his last signature to an appeal, 
the scientists signing it were speaking no 
longer as men of science, “not as mem- 
bers of this or that nation, continent or 
creed, but as human beings, members of 
the species man, whose continued exist- 
ence is in doubt” (7). 

Within a week a similar statement, 
signed in mid-July by another group of 
Nobel prize-winning natural scientists, re- 
affirmed their devotion to the service of 
science as “a road to a happier life for 
mankind.” Yet, these scientists continue, 
“we view with horror that this science 
provides the means to mankind to destroy 
itself” (30). The second warning to all 
nations that they will cease to exist unless 
they are ready “to renounce force as a 
final resort to policy” was to be sent to all 
other Nobel prize winners for signature— 


_ thus echoing the fervent hope three men 


of vision expressed 40 years ago that such 
a “collective pronouncement . . . include 
all those who are esteemed and consid- 
ered as authorities by their fellow-men” 
(19). 

In the four decades here surveyed sci- 
ence has mastered ever more facts, has 
come still closer to reaching its own 
limits. But in the process scientists have 


attained a humility, simplicity, and po- 
litical consciousness, lacking in most of 
their elders, which may be needed to 
prevent history from repeating itself for 
the very last time. 


References and Notes 


New York Times, 10 July 1955, p. 25. 

The other signers were Max Hermann Baege, 
Eugene Dietzgen, August Féppl, Georg Fer- 
dinand Helm, Christian Jensen, Wilhelm Je- 
rusalem, Otto Kammerer, Berthold von Kern, 
Karl Lamprecht, Eduard von Liszt, Georg 
Elias Miiller, Franz Miiller-Lyer, Joseph Pet- 
zoldt, Henry Potonié, Ludwig Rhumbler, Hugo 
von Seeliger, Ferdinand Ténnies, Max Ver- 
worn, F. Alexander Wernicke, Otto Wiener, 
and Theodor Ziehen. 

3. Naturw. Rundschau 27, 336 (1912). 

4. Arch. Gesch. Phil. 25, 502 (1912). 

5. Z. Psychol. 62, 159 (1912). 

6. Arch. fiir Psychiat. Nervenkr. 3, 321 (1912). 
7 

8 


Riv. Filosofia 4, 547 (1912). 
. J. Phil. Psychol. Sci. Meth. 9, 419 (1912). 

9. Phil. Jb. der Girres Ges. 26, 419 (1913). 

10. Rev. Sci. Phil. Théologiques 6, 621 (1912). 

ll. Riv. Filosofia Néo-Scolastica 4, 704 (1912). 

12. Rev. Néo-Scolastique de Phil. (Louvain) 19, 
580 (1912). 

13. Rev. Phil. de la France et de 'Btranger 76, 
558 (1913). 

14. Z. positivistische Phil., Organ der Gesellschaft 
fiir positivistische Philosophie, Berlin. 1-2 
Jahrgang, 1913-14; Mitt. an die Mitglieder 
der G.f.p.Ph., at end of each issue. 

15. J. Petzoldt, Z. positivistische Phil. 2, 161 
(1914). 

16. Gesellschaft fiir empirische Philosophie, Ber- 
lin, Erkenntnis 1, 72 (1930-31); O. Neurath, 
ibid. 1, 311 (1930-31). 

17. Erkenntnis 1-8 (1930-40). Title varies: 1930- 
38; Erkenntnis 1-7, zugleich Ann. Phil. 9-15 
(slight variations); June 1939—April 1940 (8), 
J. Unif. Sci. (Erkenntnis). “Im Auftrage der 
Gesellschaft fiir wissenschaftliche (1930, em- 
pirische) Philosophie Berlin und des Vereins 
Ernst Mach in Wien,” 1930-33. Leipzig. June 
1939—April 1940, published in The Hague; H. 
Reichenbach, ibid. 1, 3 (1930-31). 

18. J. Jorgensen, The Development of Logical 
Empiricism (Univ. of Chicago Press, Chicago, 
Til., 1951). 

19. G. F. Nicolai, The Biology of War (Century, 
New York, 1918), pp. xi—xx. 

20. ———, Aufruf an die Europier; Gesammelte 
Aufsdtze zum Wiederaufbau Europas (Verlag 
der Wiener Graphischen Werkstitte, Leipzig, 
1921), pp. 21-25. 

21. A. Einstein, The Fight against War (John 
Day, New York, 1933). 

22. ———, The World as I See It (Covici, Friede, 
New York, 1934); Out of My Later Years 
(Philosophical Library, New York, 1950); 
Ideas and Opinions (Crown, New York, 1954) ; 
P. Frank, Einstein, His Life and Times 
(Knopf, New York, 1953); Bibliography, II 
Non-Scientific Writings; III. Interviews, Let- 
ters and Speeches Quoted in New York Times, 
in P. A. Schilpp, Albert Einstein, Philosopher- 
Scientist (Library of Living Philosophers, 
Evanston, Ill., 1949), pp. 730-756. 

23. A. Einstein and S. Freud, Why War? (Inter- 
national Institute of Intellectual Co-operation, 
Paris, 1933), pp. 11-12. Published simultane- 
ously in German, French, and English. 

24. O. Neurath et al., “Internationale Enzyklo- 
paedie der Einheitswissenschaften,” Erkennt- 
nis 6, 139 (1936); 3rd Intern. Cong. Unity of 
Science, Paris, 1937, Zur Enzyklopddie der 
Einheitswissenschaft: von Neurath, 
Brunswik, Hull, Mannoury, Woodger (Van 
Stockum & Zoon, ’s Gravenhage, 1938); H. 
Feigl, “Selected bibliography of logical em- 
piricism,” Rev. Intern. Phil. 4, 95 (1950). 

25. Studium Generale; Zeitschrift fiir die Einheit 
der Wissenschaften im Zusammenhang ihrer 
Begriffsbildungen und Forschungsmethoden. 
Heidelberg und Berlin. 1 Jahrgang, Heft 1, 
October 1947—; M. Thiel, ibid. 1, 1 (1947). 

26. V. C. Vaughan, Science 36, 225 (1912). 

27. R. v. Mises, Positivism: a Study in Human 
Understanding (Harvard Univ. Press, Cam- 
bridge, Mass., 1951), p. 366. 

28. “A society for social responsibility in science,” 
Science 110, 460 (1949). 

29. A. Einstein, Science 112, 760 (1950). 

30. New York Times, 16 July 1955, p. 3; Chris- 
tian Science Monitor, 16 July 1955, p. 2. 


913 


= 
4 
4 
‘ 
= 
3 


News of Science 


The U.N. and Atomic Energy 


The current discussion of the estab- 
lishment of an international atomic 
energy agency makes the following ab- 
stracts from former President Harry S. 
Truman’s memoirs particularly interest- 
ing. In describing his effort in 1945 to 
get the best possible advice on atomic 
energy policy, Truman says of one of his 
cabinet meetings: 

“T had asked for a memorandum from 
Dr. Vannevar Bush, director of the Office 
of Scientific Research and Development, 
and one from the Joint Chiefs of Staff. 
Dr. Bush said he believed a proposal to 
Russia for exchange of scientific informa- 
tion would open the door to international 
collaboration in the field of atomic en- 
ergy and eventually to effective control, 
the alternative being an atomic bomb 
race. 

“*The move does not involve “giving 
away the secret of the atomic bomb.”’ 
wrote Dr. Bush: “That secret resides prin- 
cipally in the details of construction of 
the bombs themselves, and in the manu- 
facturing processes. What is given and 
what is received is scientific knowledge. 
Under an attempted closed system, and 
scientific espionage, it is probable that 
Russia would benefit to a considerable 
degree by our scientific progress, and we 
would benefit little by hers. Moreover, we 
cannot keep scientific secrets from Russia 
without also keeping them from the ma- 
jor portion of American scientists.’ 

“The Joint Chiefs of Staff recom- 
mended that the United States retain-all 
existing secrets with respect to the atomic 
weapons.” 

A little further on Truman discusses 
atomic energy as follows: 

“On Oct. 3 I sent to the Congress a 
message urging that a national policy for 
atomic energy be enacted into law. 

“Meanwhile, the groundwork had al- 
ready been laid for international discus- 
sions. I invited both Attlee and the Ca- 
nadian Prime Minister, Mackenzie King, 
to visit Washington in November. 

“Our discussions got under way on Nov. 
ll... . I told the two Prime Ministers 
that, so far as I could speak for the Gov- 
ernment of the United States, I believed 
that a free exchange of scientific knowl- 
edge would be essential to the peace of 
the world. 


914 


“It was my view, i said, that the con- 
trol of atomic energy for destructive pur- 
poses should be lodged in the United Na- 
tions, when we had become absolutely 
sure that the confidence of each nation 
in the good faith of the other was well 
founded. This, I suggested, might make 
it necessary to abandon the veto power 
in the Security Council. 

“Both Attlee and MacKenzie King 
then gave their views, and I was pleased 
that they were essentially in agreement 
with me, 

“T gave the Cabinet a detailed account 
of my conversations with the two Prime 
Ministers at the Cabinet meeting on Nov. 
16 and asked for their comments. Secre- 
tary Wallace expressed some doubts 
about the device of a U.N. commission. 
Vinson and Clark, in line with the posi- 
tion they had taken at our earlier discus- 
sion of atomic energy, wanted to be as- 
sured that there was no intention on my 
part to reveal any of the ‘know-how.’ All 
agreed, however, that to refer the prob- 
lem of atomic energy to the United Na- 
tions would give that organization a 
chance to prove itself.” 


Medical Education, 1954-55 


® American medical schools set all-time 
enrollment and graduation records in 
1954-55, but they may face a student 
recruiting problem in the next few years, 
according to a report by the American 
Medical Association. Prepared by the 
AMA’s Council on Medical Education 
and Hospitals, the 55th annual report on 
medical education states that 1954-55 
was a year of “steady progress” in various 
phases of medical education. 

An enrollment problem may result be- 
cause the number of applications to 
medical schools has been decreasing for 
the past 5 years. However, the decrease 
this year was smaller, and it is hoped that 
a plateau has been reached. In the mean- 
time, some schools may have difficulty in 
filling all available openings with quali- 
fied students. 

Only 16.8 percent of the entering class 
in 1954-55 had an “A” college record, 
while 69 percent had “B,” and 14.2 per- 
cent had “C.” There were 6977 physi- 
cians graduated last year from 75 ap- 
proved 4-year medical schools. This is 


the sixth consecutive year that a gradua- 
tion record has been set. 

Next year’s class probably will be 
slightly smaller. However, the report 
said any decrease will be “only an inci- 
dent” in a continually expanding number 
of graduates in years ahead, since classes 
scheduled for graduation in subsequent 
years are somewhat larger than next 
year’s. Seven more schools will be gradu- 
ating physicians by 1960. 

Four are new schools just opened or 
in various stages of development: Albert 
Einstein College of Medicine at Yeshiva 
University, New York; the University of 
Miami Medical School, Coral Gables, 
Fla.; Seton Hall College of Medicine, 
Jersey City, N.J.; and the University of 
Florida School of Medicine, Gainesville, 
Fla. The other three are 2-year basic 
medical science schools that are expand- 
ing their programs to 4 years: the Uni- 
versity of Mississippi School of Medicine, 
Jackson, Miss.; the University of Mis- 
souri School of Medicine, Columbia, 
Mo.; and the West Virginia University 
School of Medicine, Morgantown, W. 
Va. 

Eighty-two percent of the first-year 
class in 1954-55 will be liable for mili- 
tary service on completion of medical 
school and internship training. Seventy- 
three percent of the class graduated in 
June 1955 was liable for such service. 
Total enrollment in American medical 
schools during 1954-55 was 28,585, an 
increase of 356 over the preceding year. 
Approximately two-thirds of the increase 
is accounted for by the addition of the 
University of California School of Medi- 
cine, Los Angeles, to the approved list. 

The entering class of 7576 students 
was the largest ever enrolled in the na- 
tion’s medical schools. This was an in- 
crease of 127 over the preceding year. 
Half of the increase in the entering class 
was accounted for by the addition of a 
first-year class at the newly approved 
California school. 

The report also said that projected 
1955-56 budgets show there has been a 
“modest improvement” in medical school 
financing. Approximately 95 percent of 
the support for research now conducted 
in medical schools is made possible by 
grants-in-aid from outside agencies. 

Estimates for 1955-56 indicate that 
outside agencies will give about $54.5 
million to medical schools for the sup- 
port of research activities and slightly 
more than $7 million for special teaching 
programs. This is in addition to the esti- 
mated $98 million from tuition, endow- 
ment income, legislative appropriation, 
gifts, and grants that support the basic 
teaching programs. 

More than $2 million was given to 
medical schools during 1954 by the Na- 
tional Funds for Medical Education. 
This fund is supported by business and 
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industry and by physicians who contrib- 
ute to the fund through the American 
Medical Education Foundation. The 
AMA annually gives .a direct contribu- 
tion to the foundation. 

During 1954-55, completed construc- 
tion by medical schools had a value of 
more than $99 million and construction 
initiated had a value of more than $80 
million. In addition, many hospital and 
clinic facilities used in teaching were 
financed by Government or private funds 
and not by the schools. 

Among other items discussed in the re- 
port, which appeared in the 8 Oct. Jour- 
nal of the American Medical Association, 
are the following: 

There are 251 faculty vacancies re- 
ported for the 1955-56 session—seven 
less than in 1954-55. In view of the new 
schools and new faculty appointments, 
this slight improvement is perhaps more 
significant than it appears, the report 
said, 

There were 1537 women attending 
medical school. This was a slight in- 
crease over the previous year. The 345 
women graduates was the smallest num- 
ber since 1947, 

The year also witnessed the largest re- 
corded attendance—105,466—at 1719 
short courses, conferences, assemblies, 
seminars, and study and circuit courses 
for practicing physicians who wished to 
obtain additional training. ' 


News Briefs 


® Electric wiring exposed for long periods 
of time to atomic rays from nuclear 
power may show various effects. In some 
types the insulation will break down, 
whereas others will show no ill effects, 
and some varieties will even improve. 
These observations were described by 
P. H. Klein and Clifford Mannal of the 
General Electric Company in a report 
delivered at the recent meeting in Chi- 
cago of the American Institute of Elec- 
trical Engineers. 

For doses up to 108 roentgens, poly- 
ethylene tape and Formex wire enamel 
undergo discernible decreases in their 
resistance to short-time voltage break- 
down. Cellulose acetate shows little 
change under the same conditions, and 
polyvinyl chloride shows some distinctly 
favorable alterations after irradiation. 
Mica-and-glass tape impregnated with 
silicone resin—an inorganic insulator— 
is virtually unaffecied, even at radiation 
levels up to 10?° roentgens. 


® It is hoped that Britain’s rabbit popu- 
lation, which was once 100 million, will 
be reduced to 3 million next year with 
the continued spread of the rabbit dis- 
ease, myxomatosis, across the country. 
Derick H. Amory, Minister of Agricul- 
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ture, has reported that since the disease 
took hold 2 years ago, the grazing sea- 
son has been lengthened considerably, 
and crop yields in some places have been 
increased by 50 percent. He estimates 
that farmers have been saved approxi- 
mately $42 million a year. 

It is also reported that a strain of 
myxomatosis-resistant rabbits has ap- 
peared in an area of Nottinghamshire. 
Efforts are now being made to wipe 
them out. 


®A central laboratory building at Suf- 
field Experimental Station, Suffield, Al- 
berta, Canada, opened officially on 29 
Sept. Facilities of the 1000-square-mile 
establishment, the Defence Research 
Board’s largest station, are employed for 
experimental activities related to the de- 
fensive aspects of biological, chemical 
and radiologicai warfare. The staff sci- 
entists work closely with the Canadian 
Armed Forces and colleagues in the same 
fields in the United Kingdom and the 
United States. 

The laboratory also accommodates 
station headquarters, the scientific ad- 
ministrative staff, a Canadian Army 
liaison office, a library, and other auxili- 
ary services associated with the estab- 
lishment’s program. A conference room 
and a projection room will be used ex- 
tensively for scientific discussions and 
films of trials and research and develop- 
ment techniques. 

The $1.5 million building contains a 
diversified range of scientific installa- 
tions. One is an electron microscope with 
a magnification of 20,000. In a nearby 
building associated with the central lab- 
oratory is a 2-million-electron-volt Van 
de Graaff generator. 


® Discovery of a new antibiotic in an 
organism obtained from East Pakistan 
earth was announced in the | Oct. issue 
of Nature by K. Ahmad and M. F. Islam 
of the University of Dacca, East Paki- 
stan. The antibiotic has been named 
ramnacin after the place, Ramna, where 
the organism producing it was discov- 
ered. This organism is a Streptomyces. 
Ramanacin is a stable antibiotic showing 
activity against a number of bacteria, in- 
cluding some staphylococcus and strepto- 
coccus germs and two fungi. 


®Recently a Japanese  seismologist, 
Takahiro Hagiwara, pointed out on his 


_ return from a 2-year UNESCO mission 


in Turkey that it may be possible to 
forecast earthquakes. Working under the 
UNESCO Technical Assistance Pro- 
gram, Hagiwara cooperated with the 
Turkish Government in establishing a 
Seismological Institute at Istanbul and 
three earthquake observation stations in 
other parts of Turkey, which is struck 
by earthquakes on an average of once a 


year. By correlating reports from these 
stations and from others all over the 
world, Hagiwara observed that it might 
be possible “to find a method of fore- 
casting earthquakes so that people can be 
warned in time .. .” 

The international cooperation that is 
required if earthquakes are to be under- 
stood, and perhaps forecast, is exempli- 
fied by the UNESCO project in Turkey. 
G. Gutenberg of California was in charge 
of the preliminary survey; preceding 
Hagiwara in Turkey were F. J. Roesli of 
Switzerland and M. Gaston Grenet of 
France. 


® Hormones circulating in the body of an 
expectant mother can cross into the un- 
born baby’s body and there affect the 
baby’s organs. This finding, which is con- 
trary to current belief, was announced 
by William B. Ober, Charles C. Roby, 
Jay Bernstein and James E. Drorbaugh 
of Boston Lying-In Hospital at the recent 
meeting in Boston of the American So- 
ciety of Clinical Pathologists. 


® After the Atomic Energy Commission 
turned over 961 papers on possible in- 
dustrial uses of atomic energy to the 
Commerce Department's Office of Tech- 
nical Services, sales by the office jumped 
about 400 percent. 


Scientists in the News 


ROBERT G. SPROUL was honored for his 
25 years as president of the University 
of California with a Symposium on the 
Physical and Earth Sciences that was 
held 17-19 Oct. on the Berkeley campus 
as part of a state-wide commemoration 
of the anniversary. 

It was during this symposium that 
Ernest O. Lawrence, Nobel laureate, in- 
ventor of the cyclotron, and director of 
the university's Radiation Laboratory, 
announced the discovery of a new 
atomic particle, the antiproton. 


ELIZABETH L. HAZEN, microbiologist, 
and RACHEL BROWN, biochemist, of the 
division of laboratories and research of 
the New York State Department of 
Health, have received the $5000 Squibb 
award in chemotherapy for their dis- 
covery of nystatin, the first antifungal 
antibiotic safe enough for human use. 
The microorganism that produces nysta- 
tin was found by Hazen in a soil sam- 
ple obtained from a farm near Warren- 
ton, Va. The isolation of the active drug 
was carried out by Brown. 

The discovery of nystatin resulted 
from a search started in 1946. Although 
many scientists were then screening soil 
samples for microorganisms possessing 
antibiotic activity, few, if any, were con- 
centrating on antifungal agents. 
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Hazen examined soil samples from all 
parts of the United States, but it was 
not until 1948 that the microorganism 
that produces nystatin was discovered. 
That summer Hazen spent her vacation 
in Warranton, visiting the dairy farm of 
W. B. Nourse, who became interested 
in her research and helped her collect 
soil samples. 

It was the sample taken nearest to 
the Nourse dairy barn, at the edge of 
the cow pasture, that yielded the nysta- 
tin-producing microorganism. Found to 
be a member of the genus Streptomyces 
and believed to be a new species, the 
organism was named _ Streptomyces 
noursei by Hazen in honor of her host. 
The name nystatin is derived from the 
words New York State. 

Brown entered the project because of 
her previous experience in the extrac- 
tion of active antibiotic ingredients from 
bacterial cultures. The extraction phase 
of the work presented difficulties, and 
many solvents were tried before one 
capable of performing the extraction 
was obtained. Brown then discovered 
that she had unknowingly extracted not 
one but two antifungal antibiotics. One 
was nystatin and the other a variety too 
toxic for human use. 


BERNARD HOUSSAY, Nobel prize win- 
ner, has been reinstated as professor 
and director of the Physiological Insti- 
tute in Buenos Aires University. Hous- 
say was discharged from his post for 
disagreeing with former President Juan 
D. Peron’s education policies. 


KARL F. HEUMANN, for the past 3 
years director of the Chemical-Biologi- 
«al Coordination Center at the National 
Academy of Sciences—National Research 
Council, has resigned to accept a posi- 
tion with Chemical Abstracts at Ohio 
State University. 

GEORGE A. LIVINGSTON, who has been 
associated with the center since June 
1953, was named acting director of the 
center on | Sept. 


MAURICE HOLLAND, New York indus- 
trial research adviser to industry, foun- 
dations, and governments, was presented 
with a special Founder’s award by the 
Industrial Research Institute during its 
recent fall meeting in Houston, Tex. He 
was honored for his services in originat- 
ing the institute and for his contributions 
to industrial research and to the insti- 
tute. 


S. E. GOULD, editor-in-chief of the 
American Journal of Clinical Pathology 
for 10 years, has resigned this position 
effective 31 Dec. He will be succeeded 
by PARKER R. BEAMER, professor of path- 
ology at Indiana University Medical 
School. 
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PAUL EMMETT, professor of chemistry 
at Johns Hopkins University and an ex- 
pert in catalysis, has been named 1955 
Baker lecturer in chemistry at Cornell 
University. Between 8 Nov. and 15 Dec., 
Emmett will lecture on “Current ideas 
on contact catalysis” each Tuesday and 
Thursday in Baker Laboratory. 


CHARLES F. KETTERING, research con- 
sultant and a director of the General 
Motors Corporation, is to receive the 
1955 Hoover medal for “great, unselfish, 
nontechnical services by engineers to 
their fellow-men.” The presentation will 
be made at the diamond jubilee celebra- 
tion and dinner of the American Society 
of Mechanical Engineers in Chicago. 
Ill., on 17 Nov. 

Kettering, who has retired as vice 
president and general manager of the 
research laboratories division of General 
Motors, is now chairman of the Charles 
F. Kettering Foundation. He is directing 
research on chlorophyll and photosyn- 
thesis, artificial fever therapy, and cancer. 


GEORGE F. KIRBY, who joined the Ethy! 
Corporation, New York, as a chemist 
15 years ago, has been elected vice presi- 
dent in charge of research and engineer- 
ing. He succeeds B. BYNUM TURNER, 
who has been elected executive vice 
president, a new position. 

FRANCIS J. SERGEYS, director of the 
chemical engineering division, has been 
promoted to general manager of re- 
search and engineering operations at 
Baton Rouge, La., and Houston, Tex., 
to succeed Kirby. PAUL A. MCKIM, as- 
sistant director of process development. 
will assume Sergeys’ post. 


RUTH RHINES, a neuroanatomist who 
served last year as an associate in medi- 
cine at the University of Pennsylvania 
School of Medicine, has been appointed 
associate professor of anatomy in the 
University of Chicago division of bio- 
logical sciences. 

In the same division, WILLIAM k. 
BAKER, a geneticist and formerly a senior 
biologist with Oak Ridge National Labo- 
ratory in Oak Ridge, Tenn., has been 
named associate professor. 


M. STARR NICHOLS, assistant director 
of the Wisconsin State Laboratory of 
Hygiene and professor of sanitary chem- 
istry at the University of Wisconsin, has 
received the Charles Alvin Emerson 
medal from the Federation of Sewage 
and Industrial Wastes Association. The 
citation said: “You have earned this 
signal honor through your many years of 
devoted and unselfish service toward the 
work of the Federation.” Nichols and his 
associates developed a test in stream 
pollution studies, called the biochemical 
oxygen (BOD) test, that is now a stand- 


ard procedure in all parts of the United 
States. 

The federation’s Harrison Prescott 
Eddy medal for outstanding research in 
the field of sewage waste treatment was 
awarded jointly to Gerard A. Rohlich 
of the University of Wisconsin civil en- 
gineering department; William L. Lea 
of Madison, Wis., director of the divi- 
sion of industrial hygiene of the Wiscon- 
sin State Board of Health; and William 
J. Katz, sanitary engineer in the research 
department of the Chain Belt Co., Mil- 
waukee, Wis. The three engineers studied 
the removal of phosphates from treated 
sewage when Lea was an assistant pro- 
fessor of civil engineering at the univer- 
sity and Katz was a graduate student 
completing his doctor’s degree in civil 
engineering under Rohlich’s supervision. 


CARL J. wiccers of Cleveland, Ohio, 
has received the 1955 Albert Lasker 
award of the American Heart Associa- 
tion for “distinguished achievement in 
the field of cardiovascular research.” 
Wiggers, who is one of the greatest con- 
temporary authorities on the physiology 
of the heart and blood vessels, is editor 
of Circulation Research, the AHA’s 
journal of fundamental studies. 


JOSEPH GABERMAN, a psychologist, has 
for several years been involved in an un- 
usual security case. The unique aspect 
of Gaberman’s case is that the Navy has 
cleared him for retention of his reserve 
officer’s commission, but has dismissed 
him from his Navy civilian post on loy- 
alty-security grounds. The charges in- 
volve his associations of more than 20 
years ago and the left-wing connections 
of relatives. He is now attempting to get 
back his civilian job. 


ALFRED L. BOERGEHOLD, assistant to the 
vice president in charge of the General 
Motors research staff, has received the 
American Society for Metals 1955 gold 
medal “in recognition of his great versa- 
tility in applying science to the metal 
industry.” 


JOHN G. DOUGLAS, having retired from 
the Mene Grande Oil Co. at Maracaibo, 
Venezuela, has accepted a position as 
associate professor of geology at the Uni- 
versity of Mississippi. 


SAMUEL R. M. REYNOLDS, director of 
the department of embryology at the 
Carnegie Institution of Washington, has 
been appointed professor and. head of 
the department of anatomy at the Uni- 
versity of Illinois Chicago Professional 
Colleges, effective 1 Jan. Reynolds’ ap- 
pointment fills the vacancy created when 
Arthur Kirschbaum resigned in 1954 to 
head the anatomy department at Baylor 
University College of Medicine. 
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Necrology 


WALTER N. BROWN, JjR., University 
Park, Pa.; 37; physicist, director of Bone 
density Research and Evaluation Center 
at Pennsylvania State University; 12 
Sept. 

JOHN PIM CARTER, Philadelphia, Pa.; 
75; anthropologist, staff member of the 
Academy of Natural Sciences of Phila- 
delphia; 22 Oct. 

JACOB LANGTHORN, Mount Dora, Fla.; 
88; retired consulting engineer; 23 Oct. 

IVAN MCDOUGLE, Baltimore, Md.; 63; 
professor of sociology at Goucher Col- 
lege; 25 Oct. 

ROSS MARRIOTT, Swarthmore, Pa.; 72; 
astronomer, professor emeritus of mathe- 
matics at Swarthmore College; 19 Oct. 

MORRIS NEWMAN, Teaneck, N.J.; 28; 
assistant professor of chemical engineer- 
ing at New York University; 21 Oct. 

RICHARD PAGET, London, England; 86; 
authority on speech and artificial speech 
production and specialist in the lan- 
guages of the deaf and dumb; 23 Oct. 

J. SPEED ROGERS, Ann Arbor, Mich.; 
62; professor of zoology and director of 
the museum of zoology at the University 
of Michigan; 17 May. 

JAMES w. sMmiTH, New York, N.Y.: 
62; eye surgeon and clinical professor of 
ophthalmology at the Post-Graduate 
Medical School of New York University- 
Bellevue Medical Center; 24 Oct. 


Education 


® Donald L. Benedict, director of Stan- 
ford Research Institute’s physical sci- 
ences division, has announced the forma 
tion of a new department of chemical 
physics under his supervision. The de- 
partment takes over functions of the for- 
mer basic engineering sciences group 
that was until recently a part of the en- 
gineering division. Named to head the 
new department is Clinton M. Kelley, 
former head of the group in engineering. 


® Meharry Medical College, Nashville, 
Tenn., and North Texas State College, 
Denton, Tex., have been elected to 
membership in the Oak Ridge Institute 
of Nuclear Studies, which is now owned 
by 34 southern universities. 

Other action during recent meetings 
of the ORINS council and board of di- 
rectors included the election of Marten 
ten Hoor, dean of the College of Arts, 
University of Alabama, to a 3-year term 
as chairman of the council, which is 
composed of one representative from 
each of the member universities. W. M. 
Nielsen, chairman of the department of 
physics, Duke University, was named 
to a l-year term as council vice chair- 
man. 

As council chairman, Ten Hoor auto- 
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matically becomes a member of the 15- 
man board of directors, other new mem- 
bers of which are J. M. Dalla Valle, 
professor of chemical engineering, Geor- 
gia Institute of Technology; W. V. Hous- 
ton, president of Rice Institute; Charles 
E. Dunlap, chairman of the department 
of pathology, Tulane University School 
of Medicine; C. C. Pfeiffer, chairman of 
the department of pharmacology, Emory 
University School of Medicine; Alvin 
M. Weinberg, director of Oak Ridge Na- 
tional Laboratory. 

Reelected to 1-year terms are Paul M. 
Gross, vice president of Duke University, 
president of the corporation; Clifford K. 
Beck, professor and head of the depart- 
ment of physics, North Carolina State 
College, vice president; and William G. 
Pollard, ORINS executive director, cor- 


poration treasurer. 


® The School of Engineering at North 
Carolina State College now offers a de- 
gree of bachelor of metallurgical engi- 
neering. The new curriculum will com- 
plement others in ceramic and geological 
engineering in the college’s department 
of mineral industries. 


® A new department of geography has 
been created at Michigan State Univer- 
sity; it will offer an undergraduate and 
a master’s degree. 


® The U.S. Civil Service Commission has 
announced a college student work-study 
program for scientific and technical per- 
sonnel within the Potomac River Naval 
Command and other Federal establish- 
ments in Washington, D.C., and the 
nearby area. In this cooperative educa- 
tion plan, a student alternates at desig- 
nated intervals during the year between 
academic college instruction while in 
residence at a participating college, and 
work-experience training at one of the 
Federal establishments. 

Salaries range from $2690 to $3415 per 
year. Applicants who wish to be sched- 
uled for the first written test to be held 
on.5 Dec. 1955 must have their Form 
5000-AB on file by 15 Nov. 


®High-school seniors throughout the 
country have been invited to compete 
for prizes and honors offered by the spon- 
sors of the 15th annual Science Talent 
Search. Winners, selected from entrants 
from participating public, private, and 


denominational schools, will share $11,- 


000 in Westinghouse Science Scholar- 
ships. 

Awards will be made in Washington, 
D.C., early next spring at a 5-day Science 
Talent Institute which the 40 finalists in 
the competition will attend as guests of 
the sponsors. The young scientists will 
have the opportunity to exhibit their 
work at the institute and to participate 


in discussions with some of the nation’s 
leading scientists. 

The boy or girl whose all-around Sci- 
ence Talent Search performance and 
whose personal qualities are judged the 
most outstanding will receive a $2800 
grand science scholarship. Other scholar- 
ships ranging from $100 to $2000 will be 
awarded to the remaining 39 finalists. 
In addition, 260 other students who show 
“excellent promise of becoming creative 
scientists” will receive honorable-men- 
tion citations. 

The awards are made by Westing- 
house Educational Foundation, which is 
supported by Westinghouse Electric 
Corporation. The talent search is con- 
ducted by Science Clubs of America, 
which is administered by Science Service. 

Entrants must report on an original 
science project and take an aptitude ex- 
amination. Their schools then submit 
scholastic records and teachers’ estimates 
of the entrants’ ability. To be eligible, 
entries must be received in Washington 
by midnight, 27 Dec. 


® Bennington College has announced 
three new science courses specifically de- 
signed for students with no special inter- 
est in the natural sciences. A course en- 
titled “Science and symbols” will deal 
with a sequence of problems in chemistry 
whose solution historically necessitated 
the development of a scientific language 
and method. A physics course will deal 
with the modern physicist’s understand- 
ing of the universe, and conceptual struc- 
ture of physics and its experimental 
bases, and the potentialities and limita- 
tions of the scientific method. The third 
course is “Mathematics in Western cul- 
ture.” 


Grants, Fellowships, and Awards 


The trustees of Colonial Williamsburg, 
Williamsburg, Va., have issued the fol- 
lowing announcement: 

“As part of its program to bring new 
strength in our time to the belief in hu- 
man liberty and the dignity of the indi- 
vidual which made Williamsburg and its 
leaders a moving force in 18th century 
America, Colonial Williamsburg has es- 
tablished The Williamsburg Award. 
The Award will be made, as occasion 
warrants, to a person who in the course 
of contemporary events has made an 
outstanding contribution to the historic 
struggle of men to live free and self-re- 
specting in a just society. If circum- 
stances require, it may be made jointly 
to two or more persons. It will carry an 
honorarium of $10,000 and an appro- 
priate emblem. 

“The only limitation on eligibility for 
the Award will be clear and eminent 
achievement. Recipients may be natives 
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of any land, reside in any country, work 
at any occupation, be members of any 
race. 

“The Trustees of Colonial Williams- 
burg hope that The Williamsburg Award 
will serve not only as an honor to the 
recipients, but also as an encouragement 
to men and women everywhere to seek 
liberty and justice for themselves and all 
men. The purpose of the Award is to 
serve as a continual reminder that there 
are today, as there were yesterday, vig- 
orous, courageous and eloquent leaders.” 


® The National Foundation for Infantile 
Paralysis announces that 56 students 
have been awarded scholarships for the 
current year to complete their education 
in medical social work. The total num- 
ber of medical social work scholarships 
awarded by the foundation since 1944 
is now 681, for which almost $1 million 
has been authorized to date. The present 
scholarship recipients are residents of 24 
states and are studying in 19 of the 
schools of social work that offer an ap- 
proved curriculum in medical social 
work, 


® The Fellowship Office of the National 
Academy of Sciences-National Research 
Council is now accepting applications 
for two postdoctoral fellowship programs 
in the natural sciences for the academic 
year 1956-57. 

American Chemical Society petroleum 
research fund postdoctoral fellowships. 
Supported by the American Chemical 
Society, these fellowships are designed 
to be used exclusively for advanced sci- 
entific education and fundamental re- 
search in the petroleum field. The term 
petroleum field as used comprises (i) ex- 
ploration for, and the production, trans- 
portation, and refining of, petroleum, 
petroleum products, and natural gas, and 
(ii) the production and refining of sub- 
stitutes for petroleum and petroleum 
products from natural gas, coal, shale, tar 
sands, and like materials. Applicants 
must produce evidence of training in one 
of the natural sciences equivalent to that 
represented by the Ph.D. or Sc.D. degree 
and must have demonstrated superior 
ability for creative research. These fel- 
lowships are open only to citizens of the 
United States. 

Merck senior postdoctoral fellowships 
in the natural sciences. These senior fel- 
lowships are supported by Merck and 
Co., Inc., and are awarded for the pur- 
pose of giving advanced education, train- 
ing, and development to individuals who 
have demonstrated marked ability in re- 
search in the physical, chemical, or bio- 
logical sciences and who wish to broaden 
their fields of investigational activity by 
acquiring some familiarity with another 
area. Applicants must produce evidence 
of training in physics, chemistry, or biol- 
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ogy equivalent to that represented by the 
Ph.D. degree, and must have had at least 
3 years of postdoctoral experience in 
their major field, only one of which may 
have been fellowship work. These senior 
fellowships, with no age restrictions, are 
open only to citizens of the United 
States. 

Detailed information and application 
forms may be secured for either of these 
programs by writing to the Fellowship 
Office, National Academy of Sciences— 
National Research Council, 2101 Consti- 
tution Ave., N.W., Washington 25, D.C. 
Fellowships are awarded about the mid- 
dle of March. All applications must be 
postmarked on or before 1 Dec. 


"The department of geology and geo- 
physics of Massachusetts Institute of 
Technology and the Geophysical Labora- 
tory of the Carnegie Institution of Wash- 
ington are cooperating in the award of 
predoctoral fellowships in theoretical 
and experimental geology. The awards 
are to be known as the Vannevar Bush 
fellowships in earth sciences, in honor of 
Bush, who long served. as professor, and 
later as dean and vice president, at 
M.I.T. and more recently as president of 
the Carnegie Institution of Washington. 
Candidates for an award must have ad- 
vanced training in mathematics, physics, 
and chemistry, and a broad knowledge 
of the earth sciences. Recipients will have 
unusually favorable opportunities to do 
thesis work on challenging new problems 
in the most active and rapidly moving 
fields of earth science. 

Applicants for the award must have 
completed all M.I.T. requirements for 
the Ph.D. degree except thesis; they will 
be registered as full-time doctoral candi- 
dates at M.I.T. during that part of their 
graduate study in which they are in resi- 
dence at the Geophysical Laboratory. 
The fellowship will be awarded for the 
period required by the recipient to com- 
plete his laboratory work at the Geo- 
physical Laboratory, and the subsequent 
time required at M.I.T. for analyzing 
and correlating the data and completing 
the dissertation. In general, fellows 
should expect to spend at least three or 
four terms in Washington and one or two 
terms in Cambridge. 

While at the Geophysical Laboratory, 
the fellow will receive $200 per month 
{plus appropriate tuition) for the first 
12 months and $225 per month (plus 
tuition) for the duration of the fellow- 
shin. Upon returning to M.L.T., the re- 
cipient will continue to receive the same 
monthly stipend as he last received from 
the Geophysical Laboratory, in addition 
to tuition. At all stages of his work, the 
fellow will be registered at M.I.T. as a 
full-time doctoral candidate and will 
work under the close supervision of at 
least one faculty member of the M.I.T. 


department of geology and geophysics. 

Any graduate student interested in pre- 
paring for competition for the awards 
should write to the Chairman, Depart- 
ment of Geology and Geophysics, 24—302 
M.I.T., Cambridge 39, Mass., for infor- 
mation about entrance requirements and 
possible financial assistance while meet- 
ing M.I.T. requirements. 


"The department of meteorology of 
Florida State University has announced 
the availability of graduate assistantships 
for the academic year 1956-57. Any 
candidate for the M.S. and Ph.D. degree 
in meteorology and climatology is eligi- 
ble to apply. No previous meteorological 
education is necessary, but the appli- 
cant’s undergraduate education must 
have included at least 1 year of calculus 
and 1 year of physics. 

A graduate assistantship carries a sti- 
pend of $1680 per calendar year for a 
student holding a bachelor’s degree and 
a stipend of $1980 for a student hold- 
ing a master’s degree in meteorology. 
The student is permitted to carry 10 
hours of course work. Assistants pay 
resident fees of about $75 per semester. 
Out-of-state tuition is waived. 

Most assistants will be expected to 
participate in research projects being 
pursued under sponsorship of the Air 
Force Cambridge Research Center, the 
Office of Naval Research, and the 
Weather Bureau. Primary research fields 
are synoptic meteorology, theoretical 
meteorology, tropical meteorology and 
theoretical climatology. 

Applications for assistantships should 
be filed before 15 April 1956. Later ap- 
plications will be considered if funds are 
available. For further information and 
application blanks, write Dr. Werner A. 
Baum, Department of Metcorology, 
Florida State University, Tallahassee, 
Fla. 


® A graduate program in biophysics that 
leads to either the M.S. or Ph.D. degree 
has been established by the Sloan-Ketter- 
ing Division of the Cornell University 
Medical College. The M.S. program is 
devoted specifically to radiation physics 
and includes training in clinical radi- 
ological physics, medical and research 
applications of radioisotopes, and health 
physics. 

Extensive facilities in the Sloan-Ket- 
tering Institute and Memorial Hospital 
are available for research on thesis prob- 
lems in various physical, chemical, or 
biological effects of‘ different qualities 
of radiation. Related courses can also be 
scheduled at neighboring universities. A 
limited number of fellowships is avail- 
able. Further information may be ob- 
tained by writing to Dr. J. S. Laughlin, 
Department of Biophysics, 410 E. 68 St., 
New York 21. 


SCIENCE, VOL. 122 


} 
> 
3 
| 
| 
e's 
‘ 


In the Laboratories 


"The Hercules Powder Company of 
Wilmington, Del., has announced that it 
will build a new technical information 
center at’ its Experiment Station, Lan- 
caster Pike, to cost approximately $1 mil- 
lion. The 35,000 square feet of floor 
space in the new structure will make it 
possible to centralize in one location all 
facilities of Hercules’ technical informa- 
tion division. In addition, it will include 
the Experiment Station’s library, which 
at present contains 10,000 volumes. 

Hercules’ technical information divi- 
sion provides many services for the tech- 
nical staff of the Experiment Station and 
other company units. It contains more 
than 500 scientific periodicals, 7000 
bound journals, maintains a correspon- 
dence file of 30,000 letters, and receives 
and indexes several thousand technical 
reports each year. The division also pro- 
vides a translating service for technical 
personnel. 


"Construction has begun on the new 
main plant for Houston Technical Labo- 
ratories, geophysical instrumentation sub- 
sidiary of Texas Instruments Inc., Dal- 
las. When the building is completed next 
spring, H.T.L. will be able to consolidate 
the research, design, and manufacturing 
operations that are now being carried on 
in several rented buildings in Houston. 


®North American Aviation, Inc., Los 
Angeles, Calif., has announced a college- 
level educational program for children of 
employees. Ten annual scholarships will 
provide payment of the students’ tuition 
and other required nonrefundable fees 
up to a maximum of $650 a year. 

In addition, each scholarship student 
will receive an expense allowance of $400 
a year. In recognition of the fact that 
the tuition fees established by most pri- 
vate colleges and universities are insuffi- 
cient to cover the actual costs of a col- 
lege education, the plan further provides 
for the allocation of a $500 annual unre- 
stricted grant to the institution concerned 
for each student in attendance. 


® The Du Pont Company has announced 
plans for the construition of a plant at 
Beaumont, Tex., for the manufacture of 
Hypalon, a synthetic rubber. The com- 
pany’s Beaumont Works started operation 
a year ago with the manufacture of 
methionine, an amino acid used as a 
poultry feed supplement. Hypalon is a 
chlorosulfonated polyethylene. 


®A contract for new construction re- 
quired in the expansion of the Atomic 
Energy Commission’s Rocky Flats plant 
near Denver, Colo., has been awarded 
the Swinerton and Walberg Company of 
San Francisco, Calif., and Denver, Colo. 
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The project involves two new buildings 
and related facilities, modification of 
three existing buildings, and installation 
of equipment. The estimated total cost 
is $13.5 million. The Catalytic Con- 
struction Company of Philadelphia, Pa., 
is the architect-engineer. The Rocky 
Flats plant is operated for the AEC by 
the Dow Chemical Company of Mid- 
land, Mich. 


® Last month the General Eleetric Com- 
pany, Schenectady, N.Y., formally 
opened a new analytical chemistry labo- 
ratory. The laboratory is a major addi- 
tion to the company’s General Engineer- 
ing Laboratory, and as such is a part of 
that unit’s $1.4 million expansion pro- 
gram. 


Miscellaneous 


®= The Middle East Institute is initiating 
an annual survey of research in progress 
on the Middle East. The geographical 
limits are the Arab countries, Israel, 
Turkey, Iran, Afghanistan, North African 
countries, Sudan, Ethiopia, and Eritrea; 
the disciplinary limits are the social sci- 
ences and appropriate aspects of related 
fields (for example, law and Islamics, 
art, linguistics, archeology). There are 
no chronological limits. 

All those engaged in research on the 
Middle East are urged to submit the 
following information: name; address; 
topic of investigation; sponsoring organ- 
ization (if any); estimated date of com- 
pletion; plans for publication; and perti- 
nent comments on the nature of the 
research, sources being used, and method 
of approach. Please address correspond- 
ence to: Survey of Research, Middle 
East Institute, 1761 N St. NW, Wash- 
ington 6, D.C. 


®Volume I of the Proceedings of the 
Eighth Pacific Science Congress of the 
Pacific Science Association (Philippines, 
November 1953) was issued by the Na- 
tional Research Council of the Philip- 
pines in July 1955. This illustrated 
volume includes officers, organization, 
attendance, plenary sessions, resolutions, 
mectings of the Pacific Science Council, 
and other material. 

The constitution of the association as 
amended by the council at the eighth 
congress is reprinted, and there is a list- 


_ ing of the standing committee members 


who will serve between the eighth and 
ninth congresses. The volume also con- 
tains the lectures by von Koenigswald, 
Beyer, Bruun, Macdonald, van Steenis, 
Salcedo, Li Chi, Ranson, Wharton, and 
Murphy. This 463-page work may be ob- 
tained from the National Research Coun- 
cil of the Philippines, University of the 
™silippines, Quezon City, Philippines. 


® The Commonwealth Scientific and In- 
dustrial Research Organization is plan- 
ning to publish the proceedings of the 
International Wool Textile Research 
Conference that was held recently in 
Australia. These proceedings will include 
a large proportion of original work not 
published elsewhere, in a series of five 
volumes as follows: volume A—Histol- 
ogy of Wool and Hair and of the Wool 
Follicle; volume B—Chemical Physics 
and Pirysical Chemistry of Wool and 
Proteins; volume C—Chemistry and Bio- 
chemistry of Wool, Proteins, Peptides, 
and Amino Acids; volume D—Physics of 
Wool and other Viscoelastic Fibres; vol- 
ume E—Wool Technology. 

A limited edition is being printed for 
a selected distribution and for subsequent 
sale at £25 per set of five volumes. How- 
ever, the C.S.I.R.O. is making a special 
prepublication offer of £10 ( Australian) 
for the set of five volumes or £2 per vol- 
ume for volumes A to D and £4 for vol- 
ume E. 

This special price is possible only if 
orders are submitted before printing 
commences, Subscribers may send orders, 
not later than 30 Nov., to the Secretary 
(General Administration), C.S.I.R.O., 
314 Albert St., East Melbourne, Victoria, 
Australia. 


8 A bronze portrait of ALBERT SCHWEITZER 
was presented to the Smithsonian Institu- 
tion on 12 Oct. by Leo Cherne, sculptor 
and president of the Research Institute 
of America. Leonard Carmichael, secre- 
tary of the Smithsonian, received the por- 
trait at ceremonies held at the Smith- 
sonian Building in the presence of friends 
and associates of the donor and officials 
of the Institution. 

The bronze is 13 inches high and was 
modeled by Cherne from photographs 
after he had returned from Viet-Nam 
depressed by the condition of the chil- 
dren, women, and aged adults of the dis- 
placed population and mindful of the 
great humanitarian work of ‘Schweitzer 
as a medical missionary among the na- 
tive populations of Africa. 


@The first issue of Medical News, a 
newspaper exclusively for the medical 
profession, appeared on 12 Sept. CIBA 
Pharmaceutical Products, Inc. of Sum- 
mit, N.J., distributes the 8-page tabloid- 
size newspaper free of charge to physi- 
cians every other weck. However, the 
editorial content of the publication is not 
governed by CIBA’s interest as a phar- 
maceutical manufacturer. 

Blake Cabot will serve as executive 
editor of Medical News. Cabot is the 
author of The Motion of the Heart, a 
book on cardiovascular research, and 
during the past 15 years has written 
many articles on medical research and 


public health. 
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Reports and Letters 


Genetic Recombination in Bacteria 


In the issue for 12 Aug. Science (p. 
278) reported on the work of Wollman 
and Jacob on genetic recombination in 
Escherichia coli. This work concerned 
the effects of mechanical disruption of 
mating cultures on the patterns of segre- 
gation. The authors interpreted their re- 
sults in terms of fractional fertilizations 
by broken gametic units, whose passage 
into the fertilized bacterium is specifi- 
cally polarized. The news report further 
correlated this effect with virus-mediated 
genetic transduction. These findings are 
extremely interesting, but a report on a 
single article cannot take the space to dis- 
cuss diverse interpretations. This danger 
is underlined by the fact that previous 
news summaries [Science 118, 66 (17 
July 1953)] have reported claims that 
recombination in E. coli K-12 depends 
on an F+ “virus” that acts as the vector; 
the present article refers to “mating 
pairs” and could not discuss the evolu- 
tion in hypotheses. This letter is in- 
tended as an extension of the remarks of 
the news report that presents a more 
complete picture. 

Transduction, as the term was defined 
when first introduced, is the transfer of 
a fragment of genetic material by phage 
or any other agency; fertilization implies 
the union of whole genomes or nuclei. 
Intermediate categories of genetic ex- 
change may be found to occur naturally, 
or as suggested by the current article, 
may be artificially produced. For ex- 
ample, fractional fertilizations (or post- 
zygotic losses with the same effect) have 
been indicated in frog eggs by sperm 
treated with toluidine blue [R. Briggs, 
]. Gen. Physiol. 35, 761 (1952)] and this 
might be speculated on as one approach 
to the achievement of genetic transduc- 
tion in higher organisms. However, the 
artificial interruption of fertilization 
serves, if anything, to emphasize the com- 
pleteness of the normal process and the 
consequent distinction between fertiliza- 
tion and transduction mechanisms. 

Unfortunately, the true constitution of 
the fertilized cell cannot be inferred with 
certainty from data on haploid segre- 
gants, owing to peculiarities of the mei- 
otic mechanism in E. coli K-12. In the 
cited experiments, fertilization might 
have been incomplete, or it might have 
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been complete with later disturbances of 
chromosome pairing to account for the 
segregation effects. Furthermore, if fer- 
tilization were fractional, the gradient of 
recovery of various loci might be due, as 
proposed, to the preferential orientation 
of gametic chromosomes, or to depend- 
ence on one locus (a centromere?) for 
the completion of synapsis, crossing-over 
and segregation. 

These limitations of inference are 
equally applicable to undisturbed mat- 
ings and have provoked a diversity of 
hypotheses that share: the concept that 
the Hfr or F* gametes are normally in- 
complete and variable in their genetic 
content. However, all the experimental 
data on haploid segregants are equally 
consistent with a second hypothesis that 
fertilization is regularly complete, but is 
coincident with chromosome breakage at 
specific, predetermined points on the F+t 
chromosome, so that certain segments are 
deleted after meiosis. Even small dele- 
tions would be lethal in haploid segre- 
gants and would influence the entire seg- 
regation pattern. 

The most direct means of analyzing 
the intermediate processes of recombina- 
tion and deciding between these con- 
flicting viewpoints lies in the behavior of 
nondisjunctional types, which have been 
found both for sexual fertilization (het- 
erozygous diploids) and a phage-medi- 
ated transduction (heterogenotes) in E. 
coli K-12. Thus the heterogenotes have 
helped to clarify the nature of the frag- 
ments in transduction, while the hetero- 
zygotes support the second hypothesis 
that in sexual recombination, the losses 
are postzygotic. The evidence is that the 
losses sometimes involve segments of the 
F~ rather than the F+ or Hfr chromo- 
some, or even cross-overs between them, 
and must therefore be preceded by com- 
plete fertilization, synapsis, and crossing- 
over. When the chromosomes are first 
broken is not known, and this may occur 
in the Hfr gamete, although the losses 
ordinarily (perhaps not always) occur 
later, after meiosis. However, the hetero- 
zygotes have so far shown no evidence of 
variability in the loci of breaks, for some 
loci are regularly eliminated—that is, 
they appear in the hemizygois state— 
while others are always intact—that is, 
heterozygous or, by crossing-over, homo- 
zygous). 


In this light, mechanical stresses might 
be thought to create additional breaks 
in the migratory chromosomes, to ac- 
celerate the loss of previously broken 
segments, or to alter their pairing ability. 
The concept of mechanical breakage of 
gametic chromosomes in transit is emi- 
nently plausible and deserves to be tested 
in other experimental materials. How- 
ever, in view of the ambiguity of haploid 
analysis, nondisjunctional types should 
be looked for. If the hypothesis of frac- 
tional fertilization is correct, interrupted 
matings should lead to “diploids” that 
carry variable fragments of the Hfr 
genome, in contrast to the regular elimi- 
nation types found from undisturbed 
matings. The documentation for these 
remarks may be found in another review 
[J. Cellular Comp. Physiol. Suppl. 2, 75 
(1955)]. 

Josuua LEDERRERG 
Department of Genetics, 
University of Wisconsin, Madison 
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Chromatographic Fractionation of 
Normal Adult Oxyhemoglobin 


The chromatographic separation of dif- 
ferent human carboxyhemoglobins by 
Prins and Huisman (/) and of carboxy- 
hemoglobins of different species by 
Boardman and Partridge (2) has re- 
cently been reported. The application of 
column chromatography to oxyhemoglo- 
bin in our laboratory has shown that not 
only different types of hemoglobin can 
be separated but also that normal adult 
hemoglobin itself can be resolved into at 
least three components (3). 

Indications of the nonhomogeneity of 
normal adult hemoglobin have appeared 
from time to time in the literature. Vari- 
ous techniques, including solubility (4), 
resistance to alkaline denaturation (5), 
and gasometric determinations (6), have 
been used for this purpose. Therefore, it 
seemed probable that the differences im- 
plied by these techniques could be great 
enough to permit separation of the dis- 
tinct molecular species in a suitably sen- 
sitive chromatographic system. Prelimi- 
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nary work in our laboratory (7), as well 
as the work of Boardman and Partridge 
(8), suggested that the ion-exchange 
resin IRC-50 might be used in such a 
way. 

To prepare the hemoglobin solutions, 
fresh normal human adult erythrocytes 
were washed three times with isotonic 
saline, ruptured with 4 vol of distilled 
water and 0.1 vol of toluene and centri- 
fuged. The supernatant hemoglobin solu- 
tion was removed and centrifuged again, 
this time at 20,000 g for 1 hr, in order to 
insure complete freedom from stroma and 
other particulate matter. This solution 
was dialyzed against dilute phosphate- 
citrate (McIlvaine) buffer (0.03M) at 
pH 6.3. One volume of this solution, 
containing about 50 mg of hemoglobin, 
was carefully layered on a column of ion- 
exchange resin IRC-50 that was 50 cm 
long and 0.9 cm in diameter. The resin 
had previously been equilibrated with the 
0,03M buffer. The hemoglobin solution 
was allowed to enter the resin bed at its 
own rate of flow. This required 20 to 30 
minutes. The hemoglobin was eluted 
with phosphate-citrate buffer at pH 6.3 
of constantly increasing strength from 
0.03M to a maximum of 0.2M. The 
eluant was collected by means of an 
automatic fraction collector. Each tube 
collected contained 4.2 ml. The rate of 
flow was approximately 10 ml/hr. The 
entire procedure was carried out ‘in a 
constant-temperature cold room at 4°C, 

Figure 1 shows a typical chromatogram 
of normal human adult oxyhemoglobin. 
It was obtained by reading successive 
tubes in a colorimeter at 580 mp. Each 
of the fractions gave an absorption spec- 
trum typical for oxyhemoglobin. Esti- 
mated total recovery is 95 percent or 
more. No further pigment removal was 
seen on washing a column with 2-percent 
NaOH after passage of the strongest 
buffer. The first fraction represents about 
10 percent of the eluted oxyhemoglobin, 
and the second and third fractions repre- 
sent about 84 percent and 6 percent, 
respectively. 

Work with A (normal adult), F 
(fetal), and § and C (abnormal) hemo- 
globins showed entirely different chro- 
matograms. The major fraction con- 
tained in a homozygous S-hemoglobin 
sample moves down the column more 
slowly than does the major fraction of 
normal adult hemoglobin, while fetal 
hemoglobin moves more rapidly than 
does adult hemoglobin. 

The major fractions of the various 
hemoglobins come off the column in the 
following order: F, A, S, and C. This 
sequence is exactly the same as that re- 
ported by Prins and Huisman, using dif- 
ferent conditions for carboxyhemoglobin. 
The use of oxyhemoglobin instead of car- 
boxyhemoglobin for fractionation offers 
somewhat greater simplicity and, hence, 
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less chance for denaturation of the pro- 
tein. 

We believe that this is the first report 
of a separation of undenatured normal 
adult hemoglobin into various fractions 
8a). The differences in these fractions 
are now under investigation (9). 

Martin Morrison 
Jean L. Coox* 
Departments of Biochemistry and 
Medicine, University of Rochester 
School of Medicine and Dentistry, 
Rochester, New York 
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Radiocarbon Dates for 
Kara Kamar, Afghanistan, 
University of Pennsylvania II 


Kara Kamar is a rock shelter etched 
by ancient water action in the face of a 
mountain of limestone, probably Creta- 
ceous, and characteristic of the northern 
foothills of the Hindu Kush Mountains. 
It is situated directly above the Uzbeg 
village of Sar Kiar, Afghanistan, 8 miles 
north of Haibak, 3200 feet above sea 
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level, and 450 feet above the plain. The 
shelter, which faces south, commands a 
view of three valleys over distances of sev- 
eral miles in each direction. It was exca- 
vated in 1954, as shown in Fig. 1. 

Henry W. Coulter of the U.S. Geolog- 
ical Survey, who served as expedition 
geologist, is studying the soil. His prelimi- 
nary results indicate the following. The 
entire floor was covered by a thin layer 
of dung. In Trench A and part of Trench 
B, the next layer was a deposit of pow- 
dered, chalky lime, the product of many 
hot fires on the limestone of the cave. It 
contained a mixture of flints and wheel- 
made pottery. Under this and extending 
into Trench C was found an undisturbed 
layer of brown cave earth overlying, in all 
trenches, a thick deposit of loess, which, 
in Trenches C and B, overlay a second 
and terminal layer of brown cave earth. 
In Trenches C and B the loess may be 
divided into three naturally demarcated 
levels on the basis of the relative fineness 
of the rubbly particles contained in the 
wind-borne material, with the coarsest 
on the bottom and the finest on the top. 
In Trench A, where it is mixed with 
debris from rockfall, the loess cannot be 
so divided with certainty, nor is the 
border between the upper brown earth 
and the loess a sharp one. 

The flints and animal bones from these 
levels have been tentatively classified into 
four cultural assemblages. Culture I, 
found in the upper brown cave earth and 
in the overlying powdered lime, is typo- 
logically Mesolithic. Culture II, from the 
fine and medium upper half of the loess 
in Trenches B and C, is a flake assem- 
blage in which the flint has turned white 
from weathering. Culture III, in the 
lower half of the medium rubbly loess 
and the lower loess, is an unweathered 
assemblage of Upper Paleolithic blade 
tools accompanied by horse bones. The 
flints in the loess of Trench A probably 
belong mostly to Culture III. Culture 
IV, in the lower brown cave earth, is a 
small assemblage of weathered flakes 
more or less similar to those of Culture 
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Table 1. Control measurements 


Net 
No. Sample counts/min 
P-40 Modern young pop- 
lar from Haibak 6.40 + 0.19 
P-40a 6.34+ 0.15 
Average 
6.37 + 0.12 
P-46 =©C-1, culture I 6.63 + 0.15 
P-46a 6.89 + 0.13 
Average 
6.76 + 0.10 
(modern) 


II and in certain respects also compa- 
rable to the numerous flint pieces col- 
lected on the surface of the slope out- 
side the shelter. 

The samples for carbon-14 dating were 
taken from fire-pits in the different levels 
and consisted of charcoal intermixed with 
some earth. They were all treated with 
hydrochloric acid to remove inorganic 
carbon compounds before they were 
processed. The samples listed in Tables 
1 and 2 with prefix P were dated in our 
laboratory. The older ones were beyond 
the range of our counting method (/), 
and three of them were dated by Hans 
E. Suess. These three samples are listed 
with prefix W (2). With our present 
equipment, the maximum range is 25,000 
years; the range of Suess’s equipment is 
32,000 years (3). In some cases a single 
sample is listed as “older than” two dif- 
ferent dates; these are not inconsistent, 
but are the limits of the two different 
counting methods. These dates should 
never be quoted without the prefix “older 
than.” 

The measurements obtained with sam- 
ples P-40, P-40a and P-46, P-46a (Table 


1) are in agreement with previous meas- 


Table 2. Radiocarbon dates 


No. Sample Age (yr) 


P-54 B-1, culture I 
P-53 A-4, typologically 
culture I 
P-48 C-8, top of cul- 

ture III (small 


2740+ 300 
10,580+ 720 


20,000 + 


sample ~ 5000 
P-42, <A-5, typologically Older than 
P-42a culture III 25,000 
W-224 A-5, typologically 
culture III 34,000 + 3000 
P-50, _B-9, culture III Older than 
P-50a 25,000 
W-226  B-9, culture IIT Older than 
32,000 
W-225 C-11, culture III Older than 
32,000 
P-51 C-12, culture IIT Older than 
25,000 
P-49 C-13, culture III Older than 
25,000 
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urements of modern carbon from other 
parts of the world. The ages have been 
calculated on the basis of a value of 6.70 
+0.10 counts per minute for the modern 
net counting rate (/). 

The date of samrple P-53, 10,580 + 720 
years (Table 2), probably fits culture I; 
culture II has no charcoal; culture III 
may be dated by samples W-224, W-225, 
and W-226 in the mid-30,000’s before the 
present or earlier. It is worthy of note 
that these dates make an Upper Paleo- 
lithic blade culture, at least, contempo- 
raneous with a Middle Paleolithic cul- 
ture, that of Haua Fteah in Libya, Suess’s 
sample W-85, which dated 34,000 + 2800 
years or possibly older (4). 

Car.eTon S. Coon 
EvizaBetu K. 
University Museum, University of 
Pennsylvania, Philadelphia 
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Association of Molybdenum 
with Nitrate Reductase 
from Soybean Leaves 


The nitrate reductases from soybean 
(Glycine max. Merr.) leaves (1), Neuro- 
Spora crassa (2), Escherichia coli (3), 
and soybean nodules (4) are similar in 
many of their characteristics. All are 
flavoproteins that catalyze the oxidation 
of reduced pyridine nucleotides by nitrate 
to yield nitrite and oxidized coenzymes. 
The various nitrate reductases are simi- 
larly inhibited by KCN, NaN,, and sulf- 
hydryl complexing agents but have 
different specificities for reduced coen- 
zymes and different pH optima. It has 
been demonstrated that the reductases 
from Neurospora (5) and Escherichia 
coli (3) are specifically activated by 
molybdenum, The purpose of this com- 
munication is to indicate that this metal 
also is associated with the nitrate re- 
ductase from soybean leaves. 

An experiment was conducted to de- 
termine whether or not Mo®® applied to 
soybean seedlings was incorporated into 
the nitrate reductase of the leaves. Soy- 
bean seeds (variety Ogden) were germi- 
nated in flats of sand, as has been pre- 
viously described (/). Four days after 
the seeds were planted the flats were 
treated with a sufficient amount of a 
solution containing 3.5 mc of Mo®® per 
gram of MoO, (dissolved in dilute 
NH,OH and neutralized with HCl) to 
obtain a concentration of 10 ppm total 
Mo in the sand. When the seedlings were 


10 days old, leaves were harvested, frac- 
tionated and assayed for nitrate reductase, 
as has been previously described, using 
DPNH as a hydrogen donor (7). An ali- 
quot from each fraction was ashed in a 
muffle furnace and counted for radioac- 
tivity with a Geiger-Miiller counter. 

The nitrate reductase activities and 
radioactivities of the various fractions 
expressed on a protein basis (6) are re- 
ported in Table 1. The enzyme activity 
and radioactivity of the-first two frac- 
tions were not closely correlated; how- 
ever, as the purity of the enzyme in- 
creased in fractions III and IV, Mo* 
was definitely associated with the enzyme 
activity of the fractions. The results of a 
second experiment showed the same 
trends as those indicated in Table 1. 
Further purification of the enzyme would 
be necessary before a constant ratio of 
enzyme activity to radioactivity could be 
expected. 

In order to obtain further evidence 
concerning the metal requirements of this 
enzyme, (NH,),SO, precipitates (frac- 
tion III) were prepared from fresh 
leaves or acetone powders of leaves, 
as was previously described (1). The 
enzyme samples were dialyzed for 5 
hours against 0.25M purified phosphate 
buffer (pH 7.0) containing 0.001M con- 
centrations of both glutathione and 
KCN, as is described by Nicholas and 
Nason (5). Afterward the samples were 
dialyzed for 8 hours against a similar 
buffer solution containing glutathione but 


Table 1. Association of radio molybdenum 
with nitrate reductase during purification. 
The purification procedure was identical 
with that described previously (/), with 
the exception that a 0 to 50 percent 
(NH,)2SO, precipitate was obtained in 
fraction III instead of a 0 to 40 percent 
precipitate 


En-  Radio- 


Pro zyme_—_activ- 
Fraction activ- ity 
(mg/ ity* (counts/ 
ml) (unitst) sect) 
I Crude 


extract 3.00 94 8.9 
II First gel 


eluate 0.38 189.2 10.5 
III 0 to 50 

percent 

(NH,) SO, 

precipitate 0.52 368.0 12.7 


IIIA Supernatant 
from III 0.34 6.4 5.0 
IV Second gel 
eluate 0.19 
IVA Residue after 
second gel 
adsorption 0.20 8.0 6.0 


1006.6 30.0 


* One unit of enzyme activity is aefined as the 
amount required to produce 1 x 10 uM of nitrite 
in 5 minutes, using the standard assay (J). 

+ Expressed per milligram of protein. 
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no KCN. Aliquots of the dialyzed en- 
zyme containing 0.05 mg of protein were 
tested for nitrate reductase activity using 
DPNH in the assay (/) and purified buf- 
fer and KNO, (7). Other aliquots of the 
enzyme solution were preincubated at 
2°C with 0.01 uM of various metals, and 
then were assayed for enzyme activity 
using purified reagents. The mean in- 
creases or decreases in activity in per- 
centages from the addition of the vari- 
ous metal salts were: FeSO,, +15; 
Na,MoO,, +47; FeCl,, +15; MnSO,, 
+4; CuSO,, -—43; and ZnSO,, -—2 for 
two experiments. Dialysis of the enzyme 
against buffers at pH value below 7.0 
failed to remove Mo from the enzyme. 
These samples, however, consistently 
showed a small increase in activity from 
the addition of FeCl, or FeSO,. 

In view of the results reported here, 
it seems apparent that Mo is a constitu- 
ent of the soybean leaf nitrate reductase. 
The results suggest that iron may par- 
tially replace Mo as a metal factor in 
the enzyme (8). 

H. J. Evans 
N. S. Hatt 
Division of Biological Sciences and 
Department of Agronomy, North 
Carolina Agricultural Experiment 
Station, Raleigh 


References and Notes 


1. H. J. Evans and A. Nason, Plant Physiol. 28, 
233 (1953). 

2. A. Nason and H. J. Evans, J. Biol. Chem. 202, 
655 (1953). 

3. D. J. D. Nicholas and A. Nason, J. Bacteriol. 
69, 580 (1955). 

4. H. J. Evans, Plant Physiol. 29, 298 (1954). 

5. D. J. D. Nicholas and A. Nason, J. Biol. Chem. 
207, 353 (1954). 

6. O. H. Lowry, N. J. Farr, R. J. Randall, /. 
Biol. Chem. 193, 265 (1951). 

7. D. J. D. Nicholas, Analyst 77, 920, 629 (1952). 

8. We acknowledge the valuable technical assist- 
ance of Thea Schostag. The results of the ex- 
periment indicated in Table i were reported in 


Ann. Rept. N. Carolina Agri. Expt. Sta. (1953). 
20 June 1955 


Comparative Tonographic Study 
of Normotensive Eyes of 
White and Negro Persons 


Opinion is divided concerning a predi- 
lection of Negroes for glaucoma. The 
pertinent literature is reviewed in our 
extensive publication (/). 

More pigment being present in the 
Negro eye, pigment granules may more 
readily be deposited in the trabecular 
meshwork, in the canal of Schlemm, 
and in its outlets, causing an obstacle to 
aqueous outflow. 

The purpose of the work reported here 
(2) was to determine, with the aid of an 
electronic tonometer, whether there are 
any differences in intraocular pressure 
(IOP), facility of outflow (c), and pro- 
duction of aqueous humor (K), between 
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Fig. 1. Intraocular pressure distribution in 


203 eyes of white persons and 187 eyes of 
Negro persons. 


normotensive eyes of white and Negro 
persons. In other words, we have looked 
for a possible difference in the aqueous 
humor dynamics of Caucasians and 
Negroes. 

One hundred seven white persons, rep- 
resenting a total of 203 eyes, and 97 
Negro subjects (187 eyes) were studied. 
Of the white subjects, 52 were female 
(100 eyes) and 55 were male (103 eyes). 
Of the Negro subjects, 45 were female 
(86 eyes) and 52 were male (101 eyes). 
All persons were between 40 and 92 years 
of age. All eyes were free of manifest 
ocular disease. 

It was, of course, impossible to deter- 
mine the percentage of Negro blood in 
our subjects. We did take the precaution 
of selecting subjects with very dark skins, 
because their eyes are richer in pigment. 
We believe that our colored examinees 
are representative of the typical Amer- 
ican Negro. 

We performed tonography on each 
eye, using a Mueller electronic tonometer 
without recording attachment. The tech- 
nique used was the standard one de- 
scribed by various authors; we followed 
all the precautions recently outlined by 
Stepanik (3). The values were recorded 
every 30 seconds; the total duration of 
each tonometry was 4 minutes. The fa- 
cility of outflow was calculated from the 
formula 


Vs 


(AvPi~P.)t’ 


and the rate of production of aqueous 
humor was calculated from the formula 


K=PoXce. 


For interpretation of these formulas, the 
reader is referred to Grant’s original 
papers (4). 

All our data were evaluated statisti- 
cally, using the F test of Snedecor and 
the t test of Student. First we compared 
the values of intraocular pressure, fa- 
cility of outflow, and production of 
aqueous humor of the eyes of the white 
and Negro persons studied: Figures 1, 2, 
and 3 show the curves of distribution for 
intraocular pressure, facility of outflow, 


and production of aqueous humor, re- 
spectively, of these two groups with the 
relative average values (M) and the 
standard deviations (s). By comparing 
our data with the appropriate values 
from the F and t tables, we found that 
the difference between the samples was 
attributable to chance. In other words, 
no significant difference between intra- 
ocular pressure, facility of outflow, and 
production of aqueous humor of normo- 
tensive eyes of white and Negro persons 
exists. 

The same statistical analysis was made 
on the values of intraocular pressure, fa- 
cility of outflow, and production of 
aqueous humor for the eyes of white and 
Negro men and women. The calcula- 
tions and the values for the F and t tests 
proved that all data were homogeneous 
for both female and male groups. Intra- 
ocular pressure, facility of outflow, and 
production of aqueous humor of the eyes 
of Negro women and men do not differ 
significantly from those of the eyes of 
white women and men. 

Our investigations proved that (i) 
there is no significant difference between 
intraocular pressure of normotensive eyes 
of Negro and of white adults; (ii) the 
facility of outflow of aqueous humor is 
not significantly lower in the Negro eye 
than it is in the white eye; and (iii) the 
production of aqueous humor is the same 
in the eyes of members of both races. 

Since the resistance to outflow is the 
reciprocal of the facility, we conclude 
that the eyes of Negroes do not present 
more resistance to outflow than do the 
eyes of Caucasians. The eyes of persons 
of the white and Negro races differ ana- 
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the same eyes. 
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tomically, but the dynamics of the aque- 
ous humor are equal in both. Therefore, 
it seems impossible to maintain the as- 
sumption that there is a predilection of 
Negro eyes for glaucoma. 
K. W. AscHER 
B. Botes-CarENINI 
R. E. Buren 
W. M. SpurRGEON 
Department of Ophthalmology, 
College of Medicine, University of 
Cincinnati, Cincinnati, Ohio 
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Staining Methods in 
Chromatography of Acidic and 
Neutral Mucopolysaccharides 


Staining of complex carbohydrates fol- 
lowing separation by paper chromatog- 
raphy or electrophoresis requires reagents 
other than those commonly used for de- 
tection of simple sugars. Such reagents 
as potassium permanganate (/), am- 
moniacal silver nitrate (2), acidic naph- 
thoresorcinol (3), sodium metaperiodate, 
and lead tetraacetate (4) have been 
used to detect nonreducing sugars. The 
Hotchkiss periodate method has also been 
employed to stain protein-bound carbo- 
hydrates on filter paper after electro- 
phoresis (5), although difficulty has been 
encountered in the rather intense stain- 
ing of the paper itself and in applying 
this method to the detection of acidic 
mucopolysaccharides after chromatogra- 
phy (6). Acidic mucopolysaccharides 
have also been detected after paper elec- 
trophoresis (7) or ascending chroma- 
tography (8) by virtue of a metachro- 
matic reaction with toluidine blue. 

Mucoproteins of biological origin may 
consist of mixtures of acidic and neutral 
mucopolysaccharides. Toluidine blue 
stains substances metachromatically with 
free anionic groups. Neutral mucopoly- 
saccharides and acidic mucopolysaccha- 
rides in which the anionic groups are 
combined—as, for example, with pro- 
teins, or otherwise masked—stain ortho- 
chromatically (9) or may fail to stain 
at all on paper. 

Mucicarmine is frequently used em- 
pirically in staining procedures for the 
demonstration of “mucin” from various 
epithelial secretions (1/0). This stain may 
be effective histologically in sites where 
toluidine blue fails to stain (77). The 
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chemical basis for its staining action is 
uncertain (12). 

Mucicarmine has been adopted by us 
as a stain for locating the position of 
acidic and neutral mucopolysaccharides 
following paper partition chromatogra- 
phy. Heparin, potassium chondroitin sul- 
fate from cartilage (13), and potassium 
hyaluronate from umbilical cord (/3) 
served as acidic mucopolysaccharides. 
lor a neutral mucopolysaccharide, dia- 
lyzed and concentrated blood group sub- 
stances A and B (Sharp and Dohme) 
from hog and horse stomach were used. 
The product was subjected to hydrolysis 
with 2N H,SO,, and chromatographic 
examination for simple sugars revealed 
fucose, galactose, and hexosamine. Hex- 
uronic acid was not detected on the chro- 
matograms. Only traces of hexuronic 
acid could be detected by use of the 
naphthoresorcinol method (/4). 

Duplicate ascending chromatograms 
of solutions of blood group substances 
and acidic mucopolysaccharides were 
run on Whatman No. 1 paper for 22 
hours at 23°C. The solvents found most 
satisfactory consisted of 55 percent of 
0.05M Na,HPO, and 45 percent of re- 
distilled isopropyl alcohol, and 58 per- 
cent of a phosphate-sodium chloride 
buffer (0.0007M NaH,PO,, 0.09M 
Na,HPO,, and 0.07M NaCl) (/5) and 
42 percent of redistilled isopropyl alco- 
hol. 

After the chromatograms have dried, 
fixation of the paper is desirable before 
staining. This was suggested by Leitner 
and Kerby (6) who used 95-percent al- 
cohol and ether for this purpose. We 
have obtained somewhat sharper delinea- 
tion of spots and more brilliant colors 
after staining by using formalin and 
ethanol as a fixative. Each chromato- 
gram was immersed in a mixture of 20 
ml of neutral formalin and 80 ml of 
absolute ethanol for 15 minutes. After 
drying, one chromatogram was sprayed 
with toluidine blue, the other with muci- 
carmine. Both sides of the paper were 
sprayed and care was taken to avoid run- 
ning of the dye on the paper. 

Recent reports have described many 
fractions in commercial toluidine blue of 
varying staining ability (16). In addi- 
tion to a metachromatic staining frac- 
tion, much of the dye lot may either 
stain chromotropes orthochromatically or 
lack staining power entirely. Hence, 
commercial toluidine blue was recrystal- 
lized several times from hot water and 
alcohol before use. Forty milligrams of 
the recrystallized dye-was added to 80 
ml of acetone and 20 ml of distilled 
water. The solution was stored in a dark 
bottle at 5°C, Acetone effectively pre- 
vented spreading of the spots and did not 
inhibit metachromasy as alcohol does at 
this concentration. Other cationic dyes 
(pinacyanol, methylene blue, and crys- 


tal violet) were tried, but toluidine blue 
was the most satisfactory in brilliance of 
metachromatic color and in showing the 
least background discoloration of the 
paper. 

Mucicarmine stock solution was pre- 
pared according to Lillie’s method (/7). 
The carmine was not recrystallized. Dif- 
ferent dye batches gave similar staining 
results. One gram of carmine, 0.5 g of 
anhydrous AICI,, and 2 ml of distilled 
water were heated together in a porce- 
lain crucible for 2 to 3 minutes. It was 
found desirable to drop the crucible di- 
rectly into 100 ml of 50-percent ethanol. 
After 24 hours the solution was filtered 
and stored at 5°C. The spraying reagent 
was made up prior to use. Five milliliters 
of the stock solution were added to 17 ml 
of absolute ethanol and 3 ml of distilled 
water. 

After the chromatograms had been 
sprayed, they were repeatedly rinsed in 
distilled water acidified with a small 
amount of glacial acetic acid (6) until 
the background discoloration was largely 
removed; then they were washed in dis- 
tilled water and hung up to dry. More 
vivid metachromatic color changes were 
noted on chromatograms that had been 
sprayed with toluidine blue when they 
were dried in the cold. 

Toluidine blue revealed acidic muco- 
polysaccharides as bright pink (heparin) 
or purple (chondroitin sulfate and hya- 
luronate) spots on a light blue back- 
ground. Blood group substances did not 
stain. Mucicarmine stained both acidic 
mucopolysaccharides and blood group 
substance bright pink on a very light 
pink or colorless background. 

The use of these two sprays on dupli- 
cate chromatograms thus permits the 
separate identification of acidic and neu- 
tral mucopolysaccharides in materials of 
biological origin (/8). 

Davin HaMERMAN* 
Medical Nutrition Laboratory, 
Fitzsimons Army Hospital, 
Denver, Colorado 
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Technique for Assessing the 
Effects of Drugs on Timing Behavior 


Before a drug can safely be recom- 
mended for relief of a specific physiologi- 
cal malfunction it must be checked for 
possible deleterious effects upon other 
systems. Careful consideration must also 
be given to the possibility of “toxic” 
effects upon normal adaptive behavior, 
particularly in the case of those drugs 
that are known to produce behavioral 
changes. In view of the importance of 
temporal orientation in normal be- 
havioral functions, the effect of drugs 
upon timing would appear to constitute 
a primary area of investigation. The pur- 
pose of this report is to describe a method, 
based on earlier work by Skinner (/), 
for producing and measuring timing be- 
havior in experimental animals, ahd to 
present some data resulting from the ad- 
ministration of amphetamine and alco- 
hol (2). 

White rats, deprived of water for 22.5 
hours, were placed in a small chamber 
containing a lever and a mechanism for 
automatic delivery of a small drop of 
water. In the first session every depres- 
sion of the lever by the animal produced 
the water reinforcement. In all following 
sessions, each 2 hours long, reinforce- 
ment was contingent on lever presses 
spaced at least 21 seconds apart. That 
is, a response produced the water only if 
it followed the preceding lever depres- 
sion by at least 21 seconds. Programming 
and recording were accomplished auto- 
matically by timers, magnetic counters, 
and associated relay circuits. 

Using this procedure, Wilson and 
Keller have demonstrated that the rate 
of lever pressing is inversely related to 
the length of the required delay between 
responses (3). Since drug-produced gen- 
eral excitatory or depressive effects might 
themselves alter the rate of lever pressing 
(4), a more useful measurement of the 
timing is the relative frequency distribu- 
tion of interresponse times (intervals be- 
tween successive responses). This distri- 
bution, which displays no consistent trend 
after the animals have been exposed to 
the experimental procedure for 30 to 60 
hours, is illustrated by the “saline” con- 
trol records of Fig. 1. The large propor- 
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tion of responses that are spaced less than 
3 seconds apart is typical and unex- 
plained, but the remainder of the distri- 
bution provides a clear description of the 
timing behavior. The relative frequencies 
of interresponse times rise to a peak be- 
tween 18 and 21 seconds and then dis- 
play a gradual decline. 

The center sections of Fig. 1 illustrate 
the effects of two relatively large doses 
of dl-amphetamine sulfate administered 
subcutaneously, 5 minutes prior to the 
experimental session, in a solution of 1 
mg/ml of physiological saline. Increas- 
ing doses of this drug tend to move the 
peak of the distribution progressively to- 
ward the short interresponse times. That 
is, the animals press the lever more fre- 
quently before the required interval has 
elapsed. 

In addition to the shifts in the relative 
frequency distribution, large increases in 
the total response output occurred (Table 
1). In contrast, intraperitoneal injec- 
tion of 3 ml of a 10-percent ethyl alcohol 
solution, representing a dose of 1 mg/kg, 
produced a decline of more than 50 per- 
cent in the rate of lever pressing. The 
relative interresponse time frequencies, 
however, as shown in the lower section 
of Fig. 1, displayed little change except 
for a slight leveling of the total distribu- 
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Fig. 1. Relative frequency distributions of 
the time intervals between successive lever 
presses. Each distribution represents one 
animal’s performance in a single 2-hour 
session. 


Table 1. Total number of lever presses 
emitted during each 2-hour session 


dl-Amphetamine 
Rat = Saline 15 3.0 hol 
mg/kg me/kg 
SD-20 471 534 854 201 
SD-22 433 820 1816 176 


tion. Although alcohol, in the dose ad- 
ministered, produced a general depres- 
sion of lever-pressing behavior, there was 
relatively little effect upon the timing. 
This technique for generating and 
measuring timing behavior is applicable 
to the minimally restrained individual or- 
ganism, produces stable behavior over 
long periods of time, has procedural sim- 
plicity, and permits automatic pro- 
gramming and recording. The orderly re- 
sponse to drugs, illustrated by this data, 
indicates the feasibility of including this 
method in programs designed to screen 
drugs for their behavioral effects. 
Murray SipMan 
Neuropsychiatry Division, Army Medical 
Service Graduate School, Walter Reed 
Army Medical Center, Washington, D.C. 
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Altering Juvenility with Auxin 


One of the most carefully described in- 
stances of the juvenile phase in plant 
development is that of the Brussels 
sprouts (Brassica oleracea gemmifera L. 
var. Kolom) (1,2). Plants of this species 
must reach a certain age—generally 11 
weeks—before they are sensitive to the 
floral inductive experience of low tem- 
perature. 

The effectiveness of low temperatures 
on flowering is known for many species of 
plants (2-5). The recent report by Moore 
(6) that auxin applied before low tem- 
perature may accentuate the bolting re- 
sponse of cabbage suggests the possibility 
that auxin levels insufficient for bolting 
may be a partial basis for juvenility. 

This paper (7) deals with the influence 
of auxin on the low temperature induc- 
tion of floral initiation in Brussels sprouts. 
It is shown that an application of auxin 
during the cold treatment has a promo- 
tive effect on flowering and can effectively 
shorten the juvenile phase. 
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Table 1. Influence of auxin on flowering 
of Brussels sprouts-when applied to plants 
of various ages. Ages at the beginning of 
cold treatment are given. 


Plants flowering ( % ) 


Auxin Auxin Auxin 
Age before during after 
(wk) induction induction induction 

(ppm) (ppm) (ppm) 


. 0 50 0 50 


Six groups of plants of different ages, 
respectively 5, 7, 9, 11, 13, and 15 weeks 
old, were simultaneously given a cold 
treatment (5°C) of 9 weeks duration. 
To each group, auxin (0, 50, or 500 parts 
per million naphthaleneacetic acid in 
lanolin) was applied over a period of 10 
days either before, during, or after the 
cold treatment to the debladed petiole 
stumps of the 2 youngest mature leaves. 
Each treatment was given to 10 plants. 
The plants were grown during the whole 
experiment (September 1954 to April 
1955) in the greenhouse. 

The percentages of plants that flow- 
ered in response to the cold treatment 
are given in Table 1. Just as expected, 
control plants younger than 11 weeks at 
the commencement of cold treatment 
did not flower except for one plant in the 
third series, which flowered at 9 weeks of 
age. However, plants 9 weeks of age 
treated with 50 parts per million of 
auxin during the cold treatment flow- 
ered in 60 percent of the cases. The 
auxin applications before or after the 


cold treatments were essentially ineffec- 
tive in shortening the juvenile phase. 

It is interesting to note that Stokes and 
Verkerk (1) have reported that earliest 
flowering occurs in this species at about 
the thirtieth node. Our data agree in that 
the average node of first flower of the 
11-week-old plants was 31.8. However, 
the induced 9-week-old plants flowered 
at 19.3 nodes. 

Not only did auxin paste treatment 
bring about flowering of apparently juve- 
nile plants, and at a node lower than nor- 
mal, but the 50-parts-per-million treat- 
ment also hastened floral initiation in 
time when it was applied during the cold 
treatment. The effects on time of flower- 
ing are shown in Fig. 1. Auxin applied 
during the cold treatment hastened the 
appearance of flower buds by 3 to 4 days. 
There was little effect resulting from 
treatment before the cold, and no effect 
with the aftertreatment. The effect of the 
high auxin application (500 parts per 
million) was much less pronounced. The 
question arises whether a lower concen- 
tration than the ones that were used 
would be still more effective. 

The lengths of flower stalks yielded an 
interestingly similar response, as shown 
in Table 2. It can be seen that stalk elon- 
gation was increased by auxin applied 
during the cold induction. This increase 
ranged from 16 to 52 percent. Auxin ap- 
plied before or after the induction had 
no apparent effect on length of flower 
stalks. 

The data presented here indicate that 
under the test circumstances, auxin ap- 
plications during cold treatment can per- 
mit floral initiation of otherwise juvenile 
plants of Brussels sprouts, at an unusually 
low node, with an acceleration evident 
both in the 9- and 11-week-old plants, 
and with a resultant increase in length of 
the flower stalks as well. 
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Fig. 1. Effects of auxin (50 parts per million naphthaleneacetic acid) applied at various 
times upon the time of flowering of Brussels sprouts plants. 
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Table 2. Influence of auxin applied during 
induction on the length of the flower stalk 
of Brussels sprouts. Ages of plants at the 
beginning of cold treatment are given. 


Length of flower 
stalk (cm) 


Age 
(wk) Auxin concentration 
(ppm) 

0 50 500 
15 46.0 51.5 40.0 
13 34.6 50.2 43.0 
11 26.0 34.3 26.6 
9 5.2 4.7 

7 


The results of these experiments ex- 
tend the growing body of evidence that 
auxin treatments associated with low 
temperatures are promotive of flowering. 
Previous studies have reported such auxin 
promotions fer species sensitive to pho- 
toperiods, to vernalization, and for inde- 
terminant species (8). In the present 
experiments, auxin treatment resulted in 
flowering of otherwise juvenile plants. It 
is suggestive that the completion of the 
juvenile phase may be in part the ac- 
cumulation of a sufficient auxin level at 
the apical meristem to bring about the 
condition receptive to cold. 

D. pe ZEEUW 
A. C. Leopotp 
Department of Horticulture, Purdue 
University, Lafayette, Indiana 
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Production of Toxin by Resting 
Cells of Cl. Parabotulinum Type A 


The toxin of Cl. parabotulinum type A 
is a high molecular (/) protein distin- 
guished by its extremely high biological 
potency (2). It appeared therefore that 
this system might provide an interesting 
model for a study of protein biosynthesis. 
Toxin formation by these cells is a rela- 
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Fig. 1. Growth and toxin production by Cl. 
parabotulinum type A. @ @ Toxin 
titer (MLD x 10*/ml); O © optical 
density (outside diameter) at 500 mu, 
measured in the Coleman Junior Spec- 
trophotometer. 


tively rapid process, lending itself to a 
kinetic approach. 

The growth curve of Cl. parabotu- 
linum in a suitable medium is charac- 
terized by a sharp peak (between 18 and 
24 hours), followed by rapid decline ow- 
ing to autolysis. During the logarithmic 
phase little toxin is found in the medium. 

- On continued incubation, the toxin titer 
increases steeply and reaches a maximum 
at the completion of lysis (Fig. 1).-This 
curve suggested the possibility that the 
toxin is formed intracellularly and is re- 
leased into the medium, upon autolysis. 

In order to test this hypothesis and to 
determine the essential factors governing 


Table 1. Toxin production by nonprolifer- 
ating cells (thick suspensions) of Cl. para- 
botulinum type A 


Omissions from complete 


medium* MLD/ml 

None 2,500,000 
Vitamins 2,500,000 
Amino acids 100,000 
9 nonessential amino acids 2,200,000 
Tryptophan 150,000 
Glucose 200,000 
Salts A (phosphates ) 300,000 
Salts B (NaCl, MgSO,, 

MnCh, FeSO,) 1,750,000 
None; addition of penicillin 

(1000 units/ml) 2,500,000 
None; addition of 

a a-dipyridyl (50 pg/ml) 2,000,000 


* Complete culture medium: synthetic medium as 
described previously (3). Toxin titer at zero time: 
10,000 MLD/ml. Incubation period: 24 hours at 
34°C, 


Important principles may and must be flexible —ABRAHAM LINCOLN. 
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toxin production in the absence of 
growth of the organism, the technique of 
resting cells was employed. 

Cl. parabotulinum type A (strain 2) 
was grown in a semisynthetic medium 
(3). After incubation for 18 hours, the 
cells were collected by centrifugation 
and were washed with saline containing 
0.05 percent thioglycolate or with fresh 
medium as desired. The cells were then 
taken up in a small amount of thiogly- 
colate-saline and added to the reaction 
mixture; the final cell concentration, as 
measured by optical density, was 3 to 4 
times higher than that of the original cul- 
ture. Incubation was carried out at 34°C 
in evacuated jars; subsequent experi- 
ments under aerobic conditions gave the 
same results, 

At the start of the experiment and 
after incubation for 24 hours, the titer of 
the toxin was determined by intraperito- 
neal injection into mice, using the MLD 
procedure (4). As is shown in Table 1, 
the omission of either salt solution B, vi- 
tamins, or nonessential amino acids from 
the complete medium did not affect ap- 
preciably toxin formation. On the other 
hand, the absence of glucose, phosphates 
(salt solution A), or even one of the 
amino acids essential for growth, for ex- 
ample, tryptophan (3), resulted in a 
drastic reduction of the toxin yield. The 
fact that glucose is required for toxin 
production but not for growth suggests 
that a rich source of energy is necessary 
for the synthesis of the toxin. 

The observation that certain nutrilites 
are required, both for growth and for 
toxin production, made it necessary to 
prove more stringently that under the 
conditions employed the formation of the 
toxic protein took place in the absence 
of cell multiplication. Such a proof was 
provided by the finding that penicillin 
(1000 to 10,000 units/ml) and a,a-di- 
pyridyl (50 ng/ml) did not affect toxin 
production at all, whereas they sup- 
pressed growth completely even at lower 
concentrations (1 unit/ml or 20 ng/ml, 
respectively) (Table 1). 

Before measurable lysis took place, only 
small amounts of toxin (20,000 to 100,- 
000 MLD /ml) could be demonstrated in 
the cell suspensions. When, however, 
lysis was induced artificially by sonic 
oscillations (exposure for 15 minutes to 
vibrations in the 9KC Raytheon oscilla- 
tor), large quantities of toxin were re- 
leased into the medium. These experi- 
ments provide, therefore, direct evidence 
for the intracellular synthesis of the 
botulinus toxin. In addition it must be 
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Fig. 2. Rate of toxin formation (free and 
total) by resting cells of Cl. parabotulinum 
type A. Unshaded bars, free toxin; shaded 
bars, total toxin (obtained by sonic treat- 
ment). Resting cells of Cl. parabotulinum 
type A, suspended in complete medium 
(see Table 1) and incubated at 34°C. 


concluded that the toxin present within 
the cell is not detectable by the in vivo 
test employed. 

By using the sonic treatment, the 
amounts of toxin formed intracellularly 
after various periods of time could be 
determined. The results as illustrated in 
Fig. 2 appear to warrant the following 
conclusions: (i) Comparatively small 
amounts of toxin are produced by grow- 
ing cells up to the end of the logarithmic 
phase (50,000 to 100,000 MLD/ml as 
assayed after release of the toxin by sonic 
disruption). (ii) Resting cells (in a me- 
dium containing the necessary ingred- 
ients produce toxin at a very rapid 
rate; an eightfold increase is reached 
within 4 hours, thus giving about 40 per- 
cent of the total amount formed after 
24 hours. 

The procedure described offers a con- 
venient system for a study of the bio- 
synthesis of the botulinus toxin in the 
absence of cell multiplication. 

S. H. Kinper 

J. Macer* 

Israeli Institute for Biological 
Research, Ness Ziona, Israel 

N. Grossowicz 
Department of Bacteriology, 
Hebrew University-Hadassah Medical 
School, Jerusalem, Israel 
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Man in a Cold Environment. Physiologi- 
cal and pathological effects of expo- 
sure to low temperatures. Alan C, Bur- 
ton and Otto G. Edholm. Edward 
Arnold, London; Williams and Wil- 
kins, Baltimore, 1955. xiv +273 pp. 
Illus. $6.75. 


In bringing together the material on 
the influence of cold on man from gov- 
ernment World War II reports and the 
open literature, the authors have done a 
great service to physiologists interested 
in human responses to low temperature. 
When to this practical service there is 
added the particular viewpoints of inves- 
tigators who have contributed much to 
the field, there results a book of impor- 
tance. 

The book is centered about the discus- 
sions of three topics: the physics and 
physiology of maintaining the thermal 
steady state during exposure to low tem- 
perature, the vascular and metabolic re- 
sponses of animals and man to prolonged 
exposure to cold (including acclimatiza- 
tion and adaptation), and the noxious 
effects of cooling tissues below the physio- 
logical range of temperatures. The first 
of these topics is treated in a way that 
can be easily understood even by the 
“busy executive,” but for those working 
in the field of cold physiology it will seem 
that this discussion is much oversimpli- 
fied. The problem of temperature regula- 
tion in the cold receives little attention, 
and perhaps for this reason the discus- 
sion of the primary response to cold, the 
sensation of cold itself, is omitted. How- 
ever, the treatment of the insulation af- 
forded by clothing and by the peripheral 
tissues of the body is excellent. 

The chapters on the vascular and 
metabolic responses are also satisfying 
and contain a full discussion of the im- 
portant experiments of Burton and Brank 
on the muscle action potentials of cats 
exposed to cold but prior to shivering. 
The evidence in animals with respect to 
the existence of “chemical regulation” of 
body temperature and acclimatization to 
cold is well reviewed. The difficulty of 
obtaining good data on these topics from 
studies on man is noted and the hope ex- 
pressed that someday experiments will be 
carried out on the Tierra del Fuegan 
aborigines. The topics of hypothermia 
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and cold injury are discussed briefly but 
well, with comments on the large areas in 
which present-day knowledge is deficient. 

The book is an excellent review of the 
present state of knowledge on the topics 
that the authors have felt have not pre- 
viously been covered, and for this reason 
physiologists will need the volume for 
reference. On the other hand, the book is 
so well written that it can be enjoyed by 
all who are interested in the many pecu- 
liar effects of cold on man. 

James D. Harpy 

Aviation Medical Acceleration 
Laboratory and Department of 
Physiology, University of Pennsylvania 


Symposium on Problems of Gerontol- 
ogy. Nutrition Symposium series, No. 
9. Robert S. Goodhart, Ed. National 
Vitamin Foundation, New York, 
1954, ii+ 141 pp. Illus. Paper, $2.50. 


In his foreword the editor points out 
that in the first half of the 20th century 
there have been remarkable advances 
in the reduction of mortality in infancy 
and childhood from infectious diseases 
and that we are confronted now with 
problems in promoting the welfare of 
approximately 13 million people of 65 
years and over. He rightly says that 
knowledge and understanding of the 
metabolic changes, both normal and ab- 
normal, associated with ageing are es- 
sential. 

During the reading of this publication 
several points impressed me. The 10 
participants could not have been better 
selected. They are N. W. Shock (Balti- 
more), A. I. Lansing (St. Louis), H. 
J. Deuel, Jr. (Los Angeles), C. S. 
Davidson (Boston), B. F. Chow (Balti- 
more), J. E. Kirk (St. Louis), F. H. 
Bethell (Ann Arbor), C. N. H. Long 
(New Haven), D. J. Ingle (Chicago), 
and H. A. Rafsky (New York). Each is 
to be congratulated on the clarity of his 
presentation and on the fact that it is 
definitely focused on ageing from the 
point of view of metabolism, It is a re- 
lief to find that this can be done effec- 
tively without resort to complicated 
formulas and advanced mathematics. 
All presentations are accompanied by 


short but well-chosen lists of references 
to the literature for purposes of follow- 
up. 

In this volume the reader will find a 
good presentation of the essential bio- 
logical background. Many significant ex- 
periments with lower animals afford 
clues to conditions in man and to reward- 
ing investigations that should be carried 
on, Well-established data on the dietary 
needs and metabolic handicaps of older 
persons as compared with younger ones 
are made available. It is pointed out 
that the usual yardstick of adequate 
nutrition employed for young adults does 
not necessarily apply to elderly subjects. 
Alterations in the absorption of fat and 
in the roles of sex hormones are em- 
phasized. There is little evidence to 
think that pituitary function fails in old 
age. Indeed, the secretion of gonado- 
tropic hormones increases as gonadal 
function falls off. The perils of overeat- 
ing are underscored, Experimental obes- 
ity in rats resulting from small lesions 
produced in the hypothalamus is dis- 
cussed. There is much discussion about 
vitamin B,, and its distribution in the 
body when it is labeled with Co®. The 
strains that older people undergo are 
viewed in terms of Selye’s work. It is 
said “that Selye’s concept of the role 
of endocrine response to nonspecific 
stressors in causing disease is one of the 
most important ever raised in medicine.” 
Stress is defined “as a harmful state of 
disturbed homeostasis.” 

If there is anything that would add to 
the symposium as published, it would 
be inclusion of questions by the group 
and answers to them by the symposium 
participants. 

E. V. Cowpry 
Wernse Cancer Research Laboratory, 
Washington University 


Gas Dynamics of Cosmic Clouds. A 
symposium of the International 
Union of Theoretical and Applied 
Mechanics and International Astro- 
nomical Union. Interscience, New 


York; North-Holland, Amsterdam, 
1955. xii+247 pp. Illus. + plates. 
$5.75. 


This volume, the second in the sym- 
posium series of the International Astro- 
nomical Union, gives the proceedings of 
a symposium held at Cambridge, Eng- 
land, in July 1953. This symposium was 
organized jointly by the [AU and by the 
IUTAM (International Union of Theo- 
retical and Applied Mechanics). It re- 
ceived a grant-in-aid of $6000 from 
UNESCO to cover traveling expenses of 
scientists attending this symposium, and 
UNESCO also assisted with the pub- 
lishing of the proceedings. 
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The symposium was the second one on 
cosmical gas dynamics, the first one 
having been held at Paris in August 
1949. Of the 63 participants from nine 
countries (35 from outside the U.K.), 
41 were astronomers or astrophysicists 
and 22 were aerodynamicists or physi- 
cists. Altogether 37 papers were given in 
eight sections dealing with the following 
main topics: observational data, physical 
conditions of the interstellar gas, shock 
waves and collision problems, turbulence 
and magnetic fields in a compressible 
gas, formation of cosmic clouds and 
galaxies, accretion problems, and gas 
and dust in the interstellar medium. 

From the papers it can be seen that a 
huge amount of work has been done be- 
tween the two symposia, and some prob- 
lems are beginning to look more trac- 
table. The emphasis has shifted to a 
large extent to a discussion of shock 
waves in astrophysics. Unfortunately 
while most aerodynamical research is 
concerned with relatively small Mach 
numbers, in astrophysics one is dealing 
with large Mach numbers, and it seems 
unlikely that the results from aerody- 
namics can be applied to astrophysical 
problems, Another problem that is 
again very open is that of the origin of 
galactic magnetic fields, while the old 
problem of the distribution of angular 
momentum among cosmic bodies re- 
mains as far as ever from a solution. 

Since this book contains the text of the 
discussions and papers delivered at a 
symposium, relatively few detailed and 
quantitative calculations are given, but 
from the discussion one can obtain an 
impression of the activities going on in 
this modern branch of astrophysics, and 
the volume should be very stimulating 
to astrophysics research workers who 
were not at the conference, just as the 
symposium itself must have stimulated 
those who were fortunate enough to be 
present. 

D. Ter Haar 
St. Salvator’s College, 
St. Andrews, Scotland 


Einfiihrung in die Energetik und Ki- 
netik biologischer Vorginge. W. 
Bladergroen. Wepf, Basel, 1955. ix + 
368 pp. Illus. F. 28. 


Discussions of the energy changes and 
kinetics in biological systems have 
formed parts of several excellent works 
in recent years written on the subjects 
of proteins, enzymes, and metabolic 
processes in the organism. A number of 
these works reviewed, in their respec- 
tive chapters, the physical and_phys- 
iochemical methods that concern every 
research worker engaged in problems of 
enzyme mechanism and enzyme kinetics. 
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Important as these reference books are 
for the researchers in the immediate 
field, too few works are available for 
the use of scientists in fields closely re- 
lated to the afore-mentioned subjects. 
Workers in biology and medicine who 
are not directly dealing with problems 
of enzyme kinetics, for example, never- 
theless need the general knowledge and 
approach of this rapidly expanding field. 

This is one of the reasons that Blader- 
groen’s concise book closes a gap. It is 
both an easily readable and a useful 
book for those who, while lacking the 
time to examine the problems in detail, 
nevertheless want to acquaint them- 
selves with such topics as oxidation and 
reduction without having to equip them- 
selves with the full mathematical knowl- 
edge of thermodynamics. 

To be concise and still include all the 
necessary material is a problem that 
authors face eternally, and Bladergroen’s 
book is no exception. To illustrate the 
working of physical laws in biological 
systems with numerous examples cannot 
be recommended enough in this type of 
treatise. The very ardor of the author 
to do so might lead, however, to the 
inclusion of too many such examples, 
which then cannot be explained in the 
necessary detail. To illustrate the role 
of the phosphate bond in biological sys- 
tems, Bladergroen adequately employs 
such examples as acetylation, carboxyl- 
phosphates, and ATP and its role in 
muscle contraction and choline acetyla- 
tion. The citric acid cycle is included 
too, and the half-page of text devoted 
to it can hardly explain it to those who 
do not already know more than is de- 
scribed there. To cover all sides of the 
problems in an introductory book is 
hardly possible, and perhaps fewer ex- 
amples in greater detail would serve the 
purpose equally well. It should be men- 
tioned here that the numerous and well- 
chosen references at the end of the in- 
dividual chapters facilitate the gaining 
of further information for those inter- 
ested in following up the presented ma- 
terial. 

Bladergroen takes special care to use 
only the most necessary equations for 
ease of understanding without sacrificing 
clearness or usefulness. In this task he 
succeeds remarkably well. Of the 17 
chapters in the book, the first five are 
concerned with the thermodynamic 
principles and relate them to practical 
problems in biological systems. Five 
other chapters deal with enzymes (in 
general terms) and coenzymes and ca- 
talysis with respect to kinetics and en- 
ergy changes. Inhibition, activation, en- 
zyme-substrate binding, and temperature 
and pH effects are briefly and clearly 
summarized in these chapters. One 
chapfer on the principles of kinetics in- 
cludes such subjects as bimolecular re- 


actions and energy of activation. A theo- 
retical chapter examines the possible im- 
plications of quantum physics in biology. 
Other chapters discuss photosynthesis 
and energy relationships in metabolism; 
one mentioned in a preceding paragraph 
deals with the phosphate bond; and, on 
the practical side, there is a chapter on 
energy in nutrition. The book is a useful 
compendium for students and research 
workers alike. 

LajTHA 
Department of Pharmacology, 
New York State Psychiatric Institute 


Materials for Nuclear Power®Reactors. 
Henry H. Hausner and Stanley B. 
Roboff. Reinhold, New York, 1955. 
224 pp. Illus. $3.50. 


In his historic report, Atomic Energy 
for Military Purposes, H. D. Smyth com- 
mented on the troubles encountered in 
sheathing or canning the uranium rods 
for the Hanford reactors. He said, 
“Strangely enough, this ‘canning prob- 
lem’ turned out to be one of the most 
difficult problems encountered in such 
piles.” Today, a decade later, it is still 
true that the major obstacle to success- 
ful nuclear reactor design is the choice 
of materials and methods of construction. 
It must be admitted that the character 
of the probiem has changed. Whereas the 
Hanford reactors operated at low tem- 
perature and produced but little power 
in unit volume, the current trend is 
toward ever higher temperature and 
greater specific power. As a result, the 
materials problems have become more 
varied and more difficult to solve, and 
aid is badly needed. 

This book by Hausner and Roboff is 
the first unclassified one that is devoted 
entirely to materials for power reactors, 
but unfortunately it will be of little help 
to hard-pressed reactor designers. The 
authors offer it as a guide for two very 
diverse kinds of readers: scientists and 
materials engineers in one group, and in- 
vestors, insurance men, lawyers, execu- 
tives, and students in the other. Clearly, 
it is not possible to serve both groups 
adequately, and the book appears to be 
slanted toward the latter. It is a highly 
readable pocket-size primer that devotes 
considerable space to an elementary ex- 
planation of the fission process, reactor 
types, and radiation hazards and the re- 
mainder (equivalent to about 50 full- 
sized pages) to its main subject of con- 
struction materials. The general nature of 
the problems is outlined, as well as pos- 
sible methods of approach to their solu- 
tion. Quantitative data are meager and 
there are notable gaps. Some of this 
dearth of detailed information is un- 
doubtedly attributable to security restric- 
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tions, but the Atomic Energy Commission 
has declassified a wealth of useful infor- 
mation; perhaps a more comprehensive 
bibliography would have been helpful. 

The book is timely and should be of 
interest to newcomers to reactor design 
and to others who want a broad and gen- 
eral survey of the subject. 

Morris Ko.LopNney 

Department of Chemical Engineering, 
City College, New York 


Practical Medical Mycology. Edmund 
L. Keeney. Thomas, Springfield, IIl., 
1955. 145 pp. Illus. $4.50. 


The publishers do themselves little 
credit by decorating the jacket of this 
small volume with claims for an exten- 
sive coverage of the field of medical 
mycology. Keeney’s book is essentially 
a handbook of the pathology and therapy 
of mycotic infections. As such, it should 
be useful to the clinician concerned with 
the treatment of diseases of fungal origin. 
For the mycologist or microbiologist in- 
terested in fungi of medical importance, 
it contains very little information. 

Fourteen of the 16 chapters com- 
prising Practical Medical Mycology con- 
tain charts describing the life-history, 
course of infection, related clinical find- 
ings, and something of the morphology 
and cultural characteristics of the fungus 
that causes the mycosis under discussion. 
The supporting texts give brief state- 
ments about the taxonomy of each fun- 
gus, a terse history of the recognition of 
its role in the etiology of the disease, and 
somewhat detailed considerations of the 
pathology and the treatment of the in- 
fection. Those portions devoted to treat- 
ment are compact, and their documenta- 
tion accounts for the majority of recent 
references to be found in the _bibli- 
ography of the book. 

LANE BARKSDALE 
Department of Microbiology, New York 
University College of Medicine 


Geography of the Northlands. George 
H. T. Kimble and Dorothy Good, 
Eds. Wiley, New York; Chapman & 
Hall, London, 1955. x + 534 pp. Illus. 
$10.50. 


More than 25 years ago, The Ameri- 
can Geographical Society of New York 
made a notable contribution to knowl- 
edge of the Arctic and Antarctic by pub- 
lishing The Geography of the Polar 
Regions as No. 8 in its series of Special 
Publications. The volume reviewed here 
is No, 32 in that series and so, in a sense, 
provides an up-to-date compendium of 
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the kinds of information that made the 
earlier volume so generally useful. 

During the past quarter-century in- 
terest in the northern lands has increased 
enormously, and there is now a demand 
for accurate geographic information 
about them far beyond the comparatively 
limited circle familiar with the 1928 
publication. For example, there are 
many colleges and universities offering 
courses in arctic subjects, and the military 
services include them in training pro- 
grams. For these reasons Geography of 
the Northlands is apparently designed as 
a textbook for the college course, while 
also serving as a reference volume. 

The list of contributors is impressive, 
most of them being associated in one way 
or another with McGill University, 
Montreal, or the Arctic Institute. 

Following an editorial introduction, 
the 27 chapters fall into two groups— 
“Systematic studies’ and “Regional 
studies.” The former covers the arctic 
and subarctic region topic by topic, from 
physiography to politics and strategy. 
The chapters on the natural sciences are, 
in my opinion, more authoritative than 
those on the social sciences. The chapters 
on population and resources are particu- 
larly weak and betray the lack of geo- 
graphical training of the authors. 

Among the regional studies, several 
are outstanding, particularly those by J. 
Brian Bird on “Eastern Canada” and 
“Iceland” and that by Svenn Orvig on 
“Svalbard.” The chapter on “Green- 
land” is woefully inadequate, and much 
of it is, in fact, invalidated by part of an 
earlier chapter on “The wealth of the 
northlands.” Six chapters on as many 
regions of the Soviet Union by Bogdan 
Zaborski are an admirable contribution 
to our all too sparse knowledge of this ex- 
tensive part of the northland. 

From internal evidence, it appears 
that some parts of the volume were pre- 
pared several years before publication, 
and a number of maps have been made 
obsolete by the passage of time. A note- 
worthy example is a map of weather 
stations in the northlands, used to illus- 
trate the concluding chapter. Although it 
is undated, it appears to have been pre- 
pared 7 or 8 years ago, before some of 
the far northern stations in Canada 
existed. 

Despite the apparent long delays in 
publication, there are, nevertheless, a 
number of cases of editorial oversight, 
the most striking of them being the use 
of a photograph of a corner of a defunct 
marble quarry in northwest Greenland 
over a caption referring to the well- 
known cryolite mine at Ivigtut. 

Geography of the Northlands is the 
only book available that covers compre- 
hensively an area of rapidly increasing 
significance. If only for this reason, it 
deserves wide distribution, despite its 


rather high price. The editors should, 
however, take the earliest opportunity to 
reinforce the weaker chapters and to 
bring the whole of the text up to date. 

Trevor Lioyp 
Dartmouth College 


The Colloid Chemistry of Silica and 
Silicates. Ralph K. Iler. Cornell 
Univ. Press, Ithaca, N. Y., 1955. xii + 
324 pp. Illus. $5.50. 


The title of this book might seem 
restrictive at first glance, but one must re- 
call that, although colloid chemistry is 
merely one branch of physical chemistry, 
it is a complex one. Furthermore, as the 
nine chapter headings suggest, the sub- 
jects discussed overlap or extend into 
other fundamental areas, such as bio- 
chemistry and plant physiology, with 
respect to the last chapter, and structural 
crystallography and the mineralogy of 
clays with respect to Chapter VII. Other 
chapters discuss the silica-water system, 
soluble silicates, silicic acids, their esters, 
colloidal silica, amorphous silica gels, 
and surface chemistry. Both author and 
subject indexes are included, 

“Colloidal Silicates,’ Chapter VII, is 
a major one. Here an attempt is made to 
summarize much of what is known about 
silicate minerals, chiefly the clay min- 
erals, without reference to many origi- 
nal works. In discussing the crystal 
chemistry and structure of montmoril- 
lonite, for example, the hypotheses of 
Hofmann, Endell, and Wilm, of Edel- 
man and Favejee, and of McConnell are 
not mentioned directly. Several structural 
diagrams are taken from F. H. Norton's 
Elements of Ceramics, a book that suffers 
from similar deficiencies in the evalua- 
tion of recent mineralogic and crystallo- 
graphic concepts. A minor blemish is the 
misspelling of Norrish’s name. 

This series of the Baker lectures, under 
the auspices of Cornell University, 
surely must have been a real stimulus to 
those who heard the lectures, if one can 
judge by the provocative information 
contained in the printed record. Brief. 
but frequent, mention of the practical 
application adds interest and gives the 
book a readability that is not often ob- 
tained in works of this type. 

Iler has gone far beyond the conven- 
tional approaches of colloid chemistry 
and has discussed in nine chapters what 
might readily occupy as many large 
volumes. Graduate studénts should find 
inspiration here, but they should recog- 
nize that no scientific book can be con- 
sidered as a final authority-—particularly, 
not one on such rapidly advancing topics. 

Duncan McConne 
Department of Mineralogy, 
Ohio State University 
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Books Reviewed in 
The Scientific Monthly 


November 


The Development of the Concept of 
Electric Charge, D. Roller and D. H. D. 
Roller (Harvard Univ. Press). Reviewed 
by R. J. Stephenson. 

Theories of Perception and the Concept 
of Structure, F. H. Allport (Wiley; Chap- 
man & Hall). Reviewed by C. H. Bum- 
stead. 

On the Sensations of Tone as a Physi- 
ological Basis for the Theory of Music, H. 
L. F. Helmholtz (Dover). Reviewed by 
E. G. Wever. 

Qataban and Sheba, W. Phillips (Har- 
court, Brace). Reviewed by K. F. Mather. 

Handbook of Algae, H. S. Forest (Univ. 
of Tennessee Press). Reviewed by G. W. 
Prescott. 

Small-Fruit Culture, J. S. Shoemaker 
(McGraw-Hill). Reviewed by C. S. Walt- 
man. 

Time Counts, H. Watkins (Philosophi- 
cal Library). 

Nuclear Physics, 1. Kaplan (Addison- 
Wesley). Reviewed by D. R. Corson. 

The Prevalence of People, M. Bates 
(Scribner). Reviewed by P. W. Frank. 

The Human Organism, R. M. DeCour- 
sey (McGraw-Hill). Reviewed by A. D. 
Laton. 

L’Acoustique des Orthoptéres, Institut 
- National de la Recherche Agronomique 
(Régisseur des Publications, I. N. R. A.). 
Reviewed by H. Frings. ; 

The Human Brain, J. Pfeiffer (Harper). 
Reviewed by C. McC. Brooks. 

Doctors in the Sky, Robert J. Benford 
(Thomas). Reviewed by D. W. Hastings. 

The Tree of Culture, R. Linton 
(Knopf). Reviewed by J. Gillin. 

Descriptive College Physics, H. E. White 
(Van Nostrand; Macmillan). Reviewed 
by M. W. Zemansky. 

Electricity, E. deVille (Penguin). Re- 
viewed by D. H. D. Roller. 


New Books 


Silicic Science. A review of the colloid 
scientific properties and phenomena ex- 
hibited by matter composed essentially of 
the element silicon. Ernst H. Hauser. Van 
Nostrand, New York, 1955. 188 pp. $5. 

Progress in the Chemistry of Organic 
Natural Products. vol. XII. L. Zech- 
meister, Ed. Springer, Vienna, Austria, 
1955. 550 pp. $19.80. 

Comprehensive Inorganic Chemistry. 
vol. 4, pt. I, Zinc, Cadmium, and Mercury, 
Howard M. Cyr and editors; pt. II, 
Scandium, Yttrium, and the Lanthanide 
Series, Thomas D. O’Brien and editors. 
N. Cannon Sneed and Robert C. Brasted, 
Eds. Van Nostrand, New York, 1955. 193 
pp. $5. 

A History of the Classification of the 
Phylum Brachiopoda. Helen Marguerite 
Muir-Wood. British Museum (Natural 
History), London, 1955. 124 pp. £1. 

The Expression of the Emotions in Man 
and Animals. Charles Darwin; with a 
preface by Margaret Mead. Philosophical 
Library, New York, 1955. 372 pp. $6. 
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Handbook for Teaching of Conserva- 
tion and Resource-Use. Prepared by 
NABT National Conservation Committee ; 
Richard L. Weaver, Project Leader. Na- 
tional Assoc. of Biology Teachers, Ann 
Arbor, Mich., in conjunction with Ameri- 
can Nature Assoc., Washington, 1955 
(Order from Project Leader, P.O. Box 
2073, Ann Arbor, Mich.). 499 pp. $4. 

Laboratory Studies in the Principles of 
Zoology. J. M. Carpenter, J. M. Edney, 
R. W. Barbour. Burgess, Minneapolis 15, 
1955. 71 pp. $2. 

American Foundations and Their Fields. 
Wilmer Shields Rich. American Founda- 
tions Information Service, New York, ed. 
7, 1955. 744 pp. $35. 

The World We Live In. Lincoln Bar- 
nett and editorial staff of Life. Time Inc.. 
New York, 1955. 304 pp. $13.50, regular 
edition; $15, deluxe boxed edition. 

Wild America. The record of a 30,000- 
mile journey around the continent by a 
distinguished naturalist and his British 
colleague. Roger Tory Peterson and James 
Fisher. Houghton Mifflin, Boston, 1955. 
434 pp. $5. 

Spider, Egg, and Microcosm. Eugene 
Kinkead. Knopf, New York, 1955. 243 

. $4. 

Birds and Men. American birds in sci- 
ence, art, literature, and conservation, 
1800-1900. Robert Henry Welker. Bel- 
knap Press of Harvard Univ. Press, Cam- 
bridge, Mass., 1955. 230 pp. $5.75. 

Official Methods of Analysis of the As- 
sociation of Official Agricultural Chemists. 
William Horwitz, Ed. Assoc. of Official 
Agricultural Chemists, Washington, ed. 8, 
1955. 1008 pp. $12. 

Textbook of Occupational Therapy with 
Chief Reference to Psychological Medi- 
cine. Eamon N. M. O'Sullivan. Philo- 
sophical Library, New York, 1955. 319 
pp. $10. 

Static and Dynamic Electron Optics. An 
account of focusing in lens, deflector and 
accelerator. Cambridge Monogr. on Me- 
chanics and Applied Mathematics. P. A. 
Sturrock. Cambridge Univ. Press, London, 
1955. 240 pp. $5.50. 

Reports on Progress in Physics. A. C. 
Stickland, Ed. Physical Soc., London, 
1955. 477 pp. £2 10s. 

Theoretical Genetics. Richard B. Gold- 
schmidt. Univ. of California Press, Berke- 
ley, 1955. 563 pp. $8.50. 

A History of the United States Army 
Dental Service in World War II. George 
F. Jeffcott. Historical Unit, Army Medical 
Service, Washington, 1955 (Order from 
Supt. of Documents, GPO, Washington 
25). 362 pp. $3.25. 

General Chemistry Workbook. Conway 
Pierce and R. Nelson Smith. Freeman, 
San Francisco, 1955. 249 pp. $1.65. 

College Algebra and Trigonometry. A 
basic integrated course. Frederic H. Miller. 
Wiley, New York; Chapman & Hall, Lon- 
don, ed. 2, 1955. 342 pp. $4.50. 

Science, Religion @ Reality. Joseph 
Needham, Ed.; introductory essay by 


George Sarton. Braziller, New York, 1955. 
355 pp. $3.95. 

Addendum 1955 to the British Pharma- 
copoeia 1953. General Medical Council. 
Pharmaceutical Press, London, 1955. 93 
pp. 21s. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

Tenth Annual Report of the President 
to the Trustees. Midwest Research Inst., 
Kansas City, Mo., 1955. 14 pp. 

A Review of the Upper Eocene Artio- 
dactyla of North America. Misc. Coll., vol. 
128, No. 8. C. Lewis Gazin. 96 pp. Lead- 
ing Operations of the Smithsonian Astro- 
physical Observatory, 1895-1955. Misc. 
Coll., vol. 131, No. 1. C. G. Abbott. 8 pp. 
Smithsonian Institution, Washington, 
1955. 

A Monograph of the Clingfishes (Order 
Xenopterygii). Stanford Ichthyological 
Bull., vol. 6. John C. Briggs. Natural His- 
tory Museum of Stanford Univ., Stanford, 
Calif., 1955. 224 pp. 

The Life in the Sea. Ralph Buchsbaum. 
Univ. of Oregon Press, Eugene, 1955. 101 
pp. $1.50. 

Atlas Anatomique des Biois du Congo 
Belge. vol. 1, Spermatophytes. Posocar- 
paceae, Cupressaceae, Ulmaceae, Mora- 
ceae, Proteaceae, Olacaceae. Lucien Le- 
bacq. Institut National pour L’Etude 
Agronomique du Congo Belge, Bruxelles, 
1955. 32 pp. + 32 plates. 

Sixth Annual Report of the Common- 
wealth Scientific and Industrial Research 
Organization for the Year Ending 30th 
June, 1954. Government Printing Office, 
Canberra, Australia, 1954. 179 pp. 10s. 6d. 

Biological Sciences Serial Publications, 
a World List, 1950-1954. Science Div., 
Library of Congress. Biological Abstracts, 
Univ. of Pennsylvania, Philadelphia 4, 
1955. 269 pp. $2. 

Heat Transfer—St. Louis. Chemical 
Engineering Progress Symposium Ser., 
vol. 51, No. 17. F. J. Van Antwerpen, Ed. 
American Inst. of Chemical Engineers, 
New York 36, 1955. 109 pp. 

Head Sensations and the Concept of 
Inhibited Growth. Contribution to Mod- 
ern Thought Ser., No. 1. Caron Kent. 
Another “Jill.” Jane Kamm. Aspects of 
Emotional Health. Caron Kent. Alcohol- 
ism, a Compulsion. Caron Kent. On Head- 
aches and the Possibility of Inhibited 
Growth. Caron Kent. Our Peace of Mind 
Ser., No. 6. 29 pp. Clinic for Psychother- 
apy, East Melbourne, Australia, 1955. 

Congrés International de Biochimie, 
3rd, Résumés des Communications. The 
Congress, Brussels, 1955 (Order from 
Secretariat General, 17 place Delcour, 
Liege, Belgique). 

Institut Pasteur de Saigon, Rapport sur 
le Fonctionnement Technique en 1954. 
The Institute, Saigon, 1955. 125 pp. 

University of the State of New York, 
Proceedings of the Eighty-Seventh Con- 
vocation. 8 and 9 April 1954, Albany. Bull. 
No. 1436. The University, Albany, 1955. 
336 pp. 

Rockefeller Foundation, President’s Re- 
view from the Annual Report, 1954. The 
Foundation, New York, 1955. 145 pp. 

Indian Agricultural Research Institute. 
The Institute, New Delhi, 1955. 79 pp. 

A New Cambarus of the Diogenes Sec- 
tion from North Louisiana (Decapoda, 
Astacidae). Tulane Studies in Zoology, 
vol. 3, No. 4. George Henry Penn. Tulane 
Univ., New Orleans, La., 1955. 9 pp. 
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Scientific Meetings 


International Congress 
of Anatomis‘s 


The Sixth International Congress of 
Anatomists was held at the New Faculty 
of Medicine, Paris, 25-30 July. Rémy 
Collin was the presiding officer, and 
Gaston Cordier and André Delmas com- 
prised the committee of organization. 
The attendance numbered 899 individ- 
uals from 46 countries (France, 218; 
U.S., 144; Great Britain, 117; Italy, 84; 
Germany, 80; Netherlands, 40; Portugal, 
26; Spain, 19; Switzerland, 17; Canada, 
16; Belgium, 15; Yugoslavia, 14; Den- 
mark, 12; India, 9; Egypt, 8; Brazil and 
Sweden, 7 each; Japan, 6; Austria and 
Turkey, 5 each; Finland, French Africa, 
and Poland, 4 each; Hungary, Iran, 
Mexico, and Uruguay, 3 each; Australia, 
Bulgaria, Chile, Czechoslovakia, Eire, 
Indonesia, and the U.S.S.R., 2 each; 
Argentina, Cuba, Greece, Israel, Leba- 
non, Malaya, New Zealand, North Ire- 
land, Norway, Peru, Union of South 
Africa, and Viet Nam, | each). 

Four hundred and eighteen papers 
and 125 demonstrations were presented. 
Owing to the large number of commu- 
nications, it was necessary to run several 
concurrent sections during each session 
of the meeting. For convenience, the 
papers were grouped in nine categories. 
Although, as in any such classification, 
the grouping of many individual papers 
was necessarily arbitrary and controver- 
sial, the number of papers in the various 
caegories will serve as an indication of 
the meeting’s scope: macroscopic anat- 
omy, 93 papers; endocrinology, 58; biol- 
ogy, 57; general histology, 54; embryol- 
ogy, 49; neurology, 46; physical anthro- 
pology including nonprimate compara- 
tive anatomy, 41 (physical anthropology, 
32; comparative anatomy, 9); special 
histology, 11; and cytohistology of the 
nervous system, 9. 

A revised anatomical nomenclature for 
man was submitted to the congress by 
the International Anatomical Nomencla- 
ture Committee, which had been ap- 
pointed by the fifth international ana- 
tomical congress, held at Oxford in 1950, 
to revise the Basle Nomina Anatomica of 
1895. The latter, the first real effort to 
create a standard terminology for human 
anatomy, was largely the work of Ger- 
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man anatomists. Although it was adopted 
in the U.S. and Italy, and eventually in 
Great Britain, it was practically ignored 
in France and other Latin countries. 
Subsequent revisions of the B.N.A. by 
German and British anatomists failed to 
gain universal acceptance. It was gen- 
erally agreed, however, that a revised 
nomenclature that would be internation- 
ally acceptable was highly desirable. This 
led to the appointment of a committee 
by the Oxford congress and thus to the 
present list of terms. One feature of this 
newest revision is that it tends, at least 
in some degree, to abolish the termino- 
logical conflicts that have existed be- 
tween comparative anatomy and human 
anatomy, chiefly because of the peculiar 
posture of man. Whether the altered hu- 
man nomenclature submitted at Paris 
will gain universal acceptance, however, 
will depend on its reception by the 
anatomists of various countries, and es- 
pecially on the reactions of the various 
national anatomical societies. Whatever 
its deficiencies, and some are inevitable, 
its acceptance is to be hoped for; for 
there is obviously need for an end to the 
present nomenclatural chaos. 

Among the entertainments provided 
for the members of the congress, there 
may be especially mentioned a reception 
by the mayor of Paris at the Hotel de 
Ville, a conducted tour through the halls 
of ancient sculpture at the Louvre, and 
an unforgettable evening of dinner and 
entertainment at the palace of Versailles. 

WituiaM L. Srravs, Jr. 
Johns Hopkins University 
Baltimore, Maryland 


Meeting Notes 


® The Animal Care Panel will meet 1-2 
Dec. at the Henry Hudson Hotel in New 
York. The program will consist of papers 
dealing with the physiology and behavior 
of laboratory animals, their diseases, nu- 
trition, and related problems. The Ani- 
mal Care Panel is an organization of 
investigators, administrators of animal 
quarters, animal breeders, and_food and 
cage manufacturers. For further informa- 
tion, write to L. R. Christensen, Director, 
New York University—Bellevue Medical 
Center, 550 First Ave., New York 16. 


®Columbia University’s department of 
civil engineering and engineering me- 
chanics and its Institute of Air Flight 
Structures will be joint sponsors with 
the Office of Scientific Research of the 
U.S. Air Force of an international con- 
ference on fatigue in aircraft structures 
to be held at Columbia 30 Jan—1 Feb. 
Alfred M. Freudenthal, professor of civil 
engineering, is chairman of the organ- 
izing committee for the conference. 

The meeting—which will include par- 
ticipants from Australia, Great Britain, 
Germany, and Sweden, as well as the 
United States—has been arranged to 
awaken the interest of research workers 
and aircraft designers in solving the de- 
sign and structural problems that have 
arisen with the coming of the jet era in 
aviation. Also, it is hoped that a pooling 
of existing information on the subject 
will result. 

Structural stresses caused by cabin 
pressure in high-speed flying, long a 
matter of concern to specialists, became 
known to the general public after the 
recent crashes of two British Comet jet 
airliners. It is suspected that structural 
failures were responsible for these dis- 
asters and that pressure-induced wing 
failures have been the cause of a number 
of other crashes of civilian and military 
aircraft. 


® A Conference on Technology for Israel 
and the Middle East will take place at 
the Hotel Statler in New York, 19-20 
Nov. Under sponsorship of the American 
Technion Society, the meeting will be 
divided into sessions at which the speak- 
ers will review the economic problems of 
the area and offer advice for develop- 
ment of natural resources, housing, tech- 
nical manpower, and power resources. 
Leading figures in science, engineering, 
and industry will deliver technical papers. 


@The International Union of Crystal- 
lography, in collaboration with Consejo 
Superior de Investigaciones Cientificas, 
will hold a symposium on Structure on a 
Scale between the Atomic and Micro- 
scopic Dimensions in Madrid, Spain, 2-7 
Apr. 1956. The results obtained by both 
old and new techniques, including x-ray 
and electron diffraction and microscopy, 
will be discussed. Anyone who wishes to 
present a paper should send a title and 
a 10-line abstract to the program chair- 
man before 1 Jan. 1956: Prof. A. Guin- 
ier, Conservatoire National des Arts et 
Metiers, 292 Rue St. Martin, Paris (3e), 
France. 

Two IUC commissions  (crystallo- 
graphic apparatus and crystallographic 
teaching) will also hold meetings dur- 
ing this period. Further information may 
be obtained from the secretary of the 
local committee: Dr. M. Abbad, Serrano 
118, Madrid, Spain. 
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___ Kodak reports to laboratories on: 


sponsored films for the kiddies . . . a fluoborate prop for the p-nitrobenzenediazonium 


ion... what you could have learned about our photoconductive cell 


A gift horse’s teeth 

On the one hand, the educators, fac- 
ing the oncoming hordes of kids by 
the unanticipated millions. With so 
pitifully few skillful and enthusias- 
tic teachers to serve as infantry, re- 
liance on the audio-visual artillery 
and cavalry must inevitably grow. 
Moreover, much of it is free, from 
public-spirited sources interested in 
the education of the young. Too bad 
that these gorgeously colored 16mm 
gift horses have to be looked so 
closely in the mouth to make sure 
they leave some more lasting kernel 
of truth than that Zilch’s Flash- 
lights pierce more gloom. 

On the other hand, Zilch’s adver- 
tising manager, no leering ogre but 
an intelligent, conscientious family 
man charged with much of the re- 
sponsibility for keeping the people 
of the whole Zilchville Valley gain- 
fully employed making dry cells. 
His is the task of explaining to 
young Zilch, the treasurer, how a 
film on basic principles of electro- 
chemistry may possibly plant with 
the oncoming generation a seed of 
respect for the briefly seen Zilch 
trademark. 

We're in the middle. We make pro- 
jectors for the schools and film for Zilch’s 
producer to use. We think both sides 
ought to be interested in the new booklet 
of the Association of National Adver- 
tisers, entitled “Criteria for Business- 
Sponsored Educational Films.” ($2, 
from A. N. A.’s headquarters, 285 Madi- 
son Avenue, New York 17, N. Y.) 


Phenols by chromatography 


A customer reassured us that the 
fluoborate prop would hold p-Nitro- 
benzenediazonium Fluoborate (East- 
man P7078) together, and it has. All 
that paper chromatographers want 
of it is the p-nitrobenzenediazonium 
ion to form characteristically col- 
ored azo dyes with methylolphenols 

To get at other phenols, one 
makes such derivatives out of them. 
The clever chap who thought this 
up was only studying the phenol- 
formaldehyde resin formation re- 
action, and here, willy-nilly, it looks 
as though he has opened up paper 
chromatography for phenols. 

Somebody is always opening up 
new fields for paper chromatog- 
raphy, a technique of which the 


main fault seems to be that it is so 
simple it doesn’t help build up a 
lab’s budget very fast. If this doesn’t 
bother you and if you are not too 
proud at this late date to read 
through a brief, no-nonsense intro- 
duction to paper chromatography, 
we can send you the October issue 
of our Organic Chemical Bulletin, 
which is devoted to the subject. 
This will put you on the mailing 
list for that publication, in which 
our working chemists write review 
articles for the benefit of the ar- 
chives and fellow tribesmen. If the 
absence of clever copywriting and 
fancy layout from that 28-year-old 
little periodical should prove in 
time to bore you, you can always 
arrange to have your free subscrip- 
tion cancelled. 

To subscribe to the Bulletin, order 
p-Nitrobenzenediazonium Fluoborate, 
or request a copy of our List No. 39 of 
some 3500 Eastman Organic Chemicals, 
get in touch with Distillation Products 
Industries, Eastman Organic Chemi- 


cals Department, Rochester 3, N. Y. 
(Division of Eastman Kodak Company). 


PbS on a slip of glass 


A little more than a year ago, in an 
advertisement that looked much 
like this one, there appeared an ec- 
static announcement of a new type 
of photoconductive cell, y-clept 
Kodak Ektron Detector. No litera- 
ture was offered—just the name of a 
man who could supply ordering in- 
formation and transact business. If 
you had been one of those not re- 
pelled by such antediluvian mer- 
chandising technique, if, on the con- 
trary, you had been sufficiently 
aroused to invest the price of an 
evening at a night club in a little 
.030’-thick rectangle of glass coated 
with lead sulfide, you might have 
found out for yourself some of the 
following facts about it: 

Response extends from a few A 
in the x-ray region through the 
whole ultraviolet and the visible, all 
the way to 3.5u in the infrared. 
Probably the reason response stops 
there is the infrared transparency of 
lead sulfide. It can’t very well re- 


_ spond to radiation it can’t stop. 


The sensitive area can be in the 
shape of a square a quarter milli- 
meter on a side, a rectangle as big as 
a playing card, an etching of moon- 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 


its divisions are ... serving laboratories everywhere 
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rise over Fujiyama, or a draftsman’s 
nightmare inspired by Boolian al- 
gebra. It’s just a coating on a plate 
—no envelope, nothing to shake 
loose. Moreover, signal response is 
strangely independent of sensitive 
area size. (Almost. At a given point 
in the range where response is linear 
with bias voltage, the signal is 
roughly proportional to the 0.1 
power of area.) 

Sensitivity of the surface is so 
uniform that, in general, an 0.25 
mm? spot scanning a 250 mm? cell 
surface produces signals varying no 
more than 50% from the mean. 
Much better, of course, with a 
bigger spot. 

Signal-to-noise ratio with infra- 
red radiation is high. Cooling to dry 
ice temperatures boosts signal re- 
sponse much more ‘han noise. Also, 
cutting current density cuts noise. 
Just by pattern changes, a cell of 
given size can have a 10,000:1 range 
of impedance, viz.: 
SEES] 


ohms 2xl0'ohms 2x10’ ohms 
-E- 


SN 


Time constant may be anywhere 
from 400 to 1000 usec. depending 
on the individual cell. At 60 C, fre- 
quency response is flat from 0 to 
500 cycles; at 20 C, a drop is already 
noticeable at 120 cycles. When re- 
frigerated for supersensitivity, drop 
in response with illumination chop- 
ping frequency is continuous. If the 
system can be operated at a suf- 
ficiently high frequency, response 
becomes virtually independent of 
temperature. 

Now that a decent interval has elapsed 
for ambitious souls to pioneer with a 
new plaything, we have a booklet. It 
summarizes the properties of Kodak 
Ektron Detectors, compares them quan- 
titatively with other photocells, and 
gives some basic circuits and optical ar- 
rangements for them. For a free copy, 
address Eastman Kodak Company, Spe- 
cial Products Sales Division, Rochester 
4, N. Y. 


TRADE-MARE 


933 


Kodak 


4 


Sy 
| 
q 
i 
is 
: 


The fourth general assembly and inter- 
national congress of the [UC will be held 
at McGill University, Montreal, Canada, 
10-17 July 1957, and will be followed 
by two symposia, 18-19 July. Additional 
information will appear in Acta Crystal- 
lographica. 


_ @Plans are being made for the first Pan 
American Cancer Cytology Congress, 
which is to be held in Miami, Fla., in 
Jan. 1957. The congress will be spon- 
sored by the Southern Society of Can- 
cer Cytology, the Cancer Institute at 
Miami, and the Cancer Cytology Foun- 
dation cf America, Inc., New York, in 
collaboration with other interested so- 
cieties, 

The meeting will honor George N. 
Papanicolaou for pioneer research in the 
field of cancer control through early 
diagnosis. The organizing committee is 
as follows: honorary president, E. V. 
Cowdry; general chairman, J. Ernest 
Ayre; cochairman, M. J. Kopac, New 
York University; F. Bayard Carter, 
Duke University; Paul Klemperer, Co- 
lumbia University; and John R. Heller, 
director, National Cancer Institute, 
Washington, D.C. Foreign representa- 
tives include Alberto Rivero, Caracas, 
Venezuela; Jose Maria Mezzadra, Bue- 
nos Aires, Argentina; and William Ter- 
zano, Buenos Aires, Argentina. 

Ayre, as spokesman for the organizing 
committee, has indicated that through 
the good offices of Sen. Smathers of 
Florida arrangements are being made 
for invitations to go to Latin American 
countries through the U.S. State De- 
partment. Grants in support of the Con- 
gress have been secured from the Pub- 
lic Health Foundation for Cancer and 
Blood Pressure Research, Inc., of New 
York and the Cancer Cytology Foun- 
dation of America, Inc., of New York. 
The byword of the congress will be 
“Cancer protection through early de- 
tection.” 


"The fourth national convention for 
teachers of science that is being planned 
by the National Science Teachers Asso- 
ciation will be held 14-17 Mar. 1956 at 
the Shoreham Hotel in Washington, 
D.C. With sessions designed for ele- 
mentary schools, junior and senior high 
schools, and colleges, it is expected that 
1500 teachers will attend the convention. 
The convention theme is Problem Solv- 
ing—How We Learn. 

Features of the meeting will include 
the annual Exposition of Science Teach- 
ing Aids and “interview visits” to several 
of the research centers in and around 
Washington. Included in the latter will 
be the National Bureau of Standards and 
the National Institutes of Health. 

The entire program is being planned 
to give practical helps for classroom 
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teaching situations and problems. The 
first day’s activities will center about 
the problem of “Learning how to find 
out.” This will be followed by the lab- 
oratory visits and talks by scientists deal- 
ing with “Finding out what nobody 
knows.” The third day of the convention 
will deal specifically with “Finding out 
what we have learned.” 

General planning of the convention is 
by a committee under the chairmanship 
of Henry A. Shannon, adviser in science 
and mathematics, State Department of 
Public Instruction, Raleigh, N.C. Rob- 
ert Stollberg, professor of science and 
education, San Francisco State College, 
is president of the association, which now 
has more than 8000 members. He and 
the executive secretary of the Associa- 
tion, Robert H. Carleton, are serving 
with the planning committee. 

Other committee members are Hubert 
N. Alyea, Princeton University; Glenn 
O. Blough, University of Maryland; 
Ruth Cornell, Wilmington, Del., Public 
Schools; Hubert M. Evans, Teachers 
College, Columbia University; Thelma 
Heatwole, chairman of the Virginia 
Academy of Science; Keith Johnson, 
Washington, D.C., Public Schools; and 
Richard W. Schulz, Emmerich Manual 
Training High School, Indianapolis, Ind. 


Society Elections 


® Academy of Psychosomatic Medicine: 
pres., Alfred J. Cantor, Flushing, N.Y.; 
pres.-elect, Samuel M. Poindexter, Boise, 
Idaho; sec.-treas., Ethan Allan Brown, 
75 Bay State Rd., Boston 15. The vice 
presidents are Harry Phillips, East St. 
Louis, Ill.; Carlos Seguin, Lima, Peru; 
and George F. Sutherland, Baltimore, 
Md. 


® Mycological Society of America: pres., 
Ralph Emerson, University of California, 
Berkeley; pres.-elect, Donald P. Rogers, 
New York Botanical Garden, New York; 
v. pres., John R. Raper, Harvard Uni- 
versity; sec.-treas., Constantine J. Alexo- 
poulos, Michigan State University. Emer- 
son and William W. Diehl are the repre- 
sentatives to the AAAS Council. 


Forthcoming Events 


December 


11-14, American Soc. of Agricultural 
Engineers, Chicago, Ill. (F. B. Lanham, 
ASAE, St. Joseph, Mich.) 

11-14, American Soc. of Refrigerating 
Engineers, New York, N.Y. (R. C. Cross, 
ASRE, 234 Fifth Ave., New York 1.) 

14, Operations Research Symposium, 
Philadelphia, Pa. (R. V. D. Campbell, 
Operations Research Symposium Registra- 
tion, Burroughs Research Center, Paoli, 
Pa.) 


15-17. Acoustical Soc. of America, 
Providence, R.I. (W. Waterfall, ASA, 57 
E. 55 St., New York 22.) 

15-17. International Union of Scientific 
Radio, U.S. national, Gainesville, Fla. (J. 
P. Hagen, Code 7100, URSI, Naval Re- 
search Lab., Washington 25.) 

16-21. Interamerican Cong. of Psychol- 
ogy, 3rd, Austin, Tex. (W. Holtzman, 
Univ. of Texas, Austin. ) 

26-29. Biometric Soc., Eastern N. Amer- 
ican Region, New York, N.Y. (A. M. 
Dutton, Box 287, Station 3, Rochester 20, 
N.Y.) 


26-31. American Assoc. for the Ad- 
vancement of Science, Atlanta, Ga. (R. L. 
Taylor, AAAS, 1025 Connecticut Ave., 
NW, Washington 6.) 

The following 32 meetings will be held 
in conjunction with the AAAS annual 
meeting. 

26-27. American Assoc. of Clinical 
Chemists, Atlanta, Ga. (A. E. Sobel, Dept. 
of Biochemistry, Jewish Hospital of Brook- 
lyn, 555 Prospect Pl., Brooklyn 16, N.Y.) 

26-30. American Nature Study Soc., 
Atlanta, Ga. (M. Trussell, School of Edu- 
cation, Florida State Univ., Tallahassee.) 

26-30. National Assoc. of Biology 
Teachers, Atlanta, Ga. (J. P. Harrold, 
110 E. Hines St., Midland, Mich.) 

27. National Assoc. of Science Writers, 
Atlanta, Ga. (O. Fanning, Midwest Re- 
search Inst., Kansas City, Mo.) 

27. National Speleological Soc., Atlanta, 
Ga. (Bro. G. Nicholas, F.S.C., 114 Han- 
over St., Cumberland, Md.) 

27. Soc. for Research in Child Devel- 
opment, Atlanta, Ga. (W. C. Rhodes, 
Georgia Dept. of Public Health, Atlanta. ) 

27-28. American Psychiatric Assoc., At- 
lanta, Ga. (H. E. Himwich, Research Div., 
Galesburg State Research Hospital, Gales- 
burg, Ill.) 

27-28. Soc. for the Advancement of 
General Systems Theory, Atlanta, Ga. (L. 
von Bertalanffy, Psychosomatic Research 
Inst., Mt. Sinai Hospital, Los Angeles, 
Calif. ) 

27-29. American Geophysical Union, 
Atlanta, Ga. (W. Smith, 1530 P St., NW, 
Washington 5.) 

27-29. American Meteorological Soc., 
Atlanta, Ga. (K. Spengler, 3 Joy St., Bos- 
ton, Mass. ) 

27-29. Assoc. of Southeastern Biologists, 
Atlanta, Ga. (M. E. Gaulden, Biology 
Div., Oak Ridge National Lab., Oak 
Ridge, Tenn.) 

27-29. International Geophysical Year, 
Atlanta, Ga. (H. Odishaw, National Re- 
search Council, Washington 25.) 

27-29. Oak Ridge Inst. of Nuclear 
Studies, Atlanta, Ga. (C. L. Comar, 
ORINS, Oak Ridge, Tenn.) 

27, 29. Soc. of the Sigma Xi, Atlanta, 
Ga. (T. T. Holme, 56 Hillhouse Ave., New 
Haven, Conn.) 

27-30. American Phytopathological 
Soc., Atlanta, Ga. (G. S. Pound, Dept. of 
Plant Pathology, Univ. of Wisconsin, 
Madison. ) 

27-30. American Soc. of Parasitologists, 
Atlanta, Ga. (A. C. Walton, Dept. of Biol- 
ogy, Knox College, Galesburg, IIl. ) 

27-30. Botanical Soc. of America, 
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New Second Edition 


Yale University. 
480 pages, $6.50 


and aromatic compounds, 


MCGRAW-HILL BOOK COMPANY, 


PRINCIPLES OF 
ORGANIC CHEMISTRY 
By JAMES ENGLISH, Jr. and HAROLD G. CASSIDY, 


An integrated modern treatment of organic chemistry with 
emphasis on modern electronic mechanisms to explain chemi- 
eal behavior and the simultaneous consideration of aliphatic 


This outstanding work provides a smooth blend of theory and 
practice with emphasis on principles rather than facts, and on 
thinking rather than memorizing. Every major field of organic 
chemistry is covered. New material includes some use of the 
molecular orbital theory, a new chapter on heterocycle chemis- 
try, and several new sections giving pertinent historical infor- 
mation. The consistent use of curved arrows to aid visualization 
of the courses of reactions is introduced. The book forms a 
balanced and complete introduction to the subject for the 
chemist, premedical student, and biochemist. 


McGRAW-HILL BOOKS 


OTHER IMPORTANT 


330 WEST 42ND STREET 


PHYSICAL 
ORGANIC CHEMISTRY 
By JACK HINE, Georgia Institute of Tech- 


nology. 
press 


Designed principally for advanced courses cov- 
ering the mechanisms of organic reactions and 
the effect of structure on reac tivity in organic 
reactions with a treatment of both polar and 
free radical reactions. 


THE CHEMICAL PROCESS 
INDUSTRIES 
R. NORRIS SHREVE, Purdue Univer- 


neering. New Second Edition. In press 


A revised, comprehensive, and up-to-date guide 
to present-day industrial procedures broken 
down into unit processes and unit operations. 


International Chemical Series. In 


McGrow-Hill Series in Chemical Engi- 


SEND FOR 
COPIES ON 
APPROVAL 


Southeastern Section, Atlanta, Ga. (R. E. 
Shanks, Univ. of Tennessee, Knoxville.) 

27-30. Ecological Soc. of America, At- 
lanta, Ga. (E. P. Odum, Univ. of Georgia, 
Athens. ) 

27-30. National Science Teachers As- 
soc., Atlanta, Ga. (R. H. Carleton, NSTA, 
1201 16 St., NW, Washington 6.) 

27-30. Soc. of Systematic Zoology, At- 
lanta, Ga. (D. C. Scott, Dept. of Zoology, 
Univ. of Georgia, Athens.) 

28. Alpha Epsilon Delta, Atlanta, Ga. 
(M. L. Moore, 7 Brookside Circle, Bronx- 
ville, N.Y.) 

28. National Assoc. for Research in 
Science Teaching, Atlanta, Ga. (G. G. 
Mallinson, Western Michigan College of 
Education, Kalamazoo.) 

28. Sigma Pi Sigma, Atlanta, Ga. (D. R. 
McMillan, Emory Univ., Emory Univer- 
sity, Ga.) 

28. Soc. of General Physiologists, At- 
lanta, Ga. (A. Shanes, National Institutes 
of Health, Bethesda 14, Md.) 

28-29. American Soc. of Naturalists, 
Atlanta, Ga. (W. P. Spencer, Dept. of 
Genetics, Univ. of Texas, Austin 12.) 

28-29. Conference on Scientific Edi- 
torial Problems, Atlanta, Ga. (R. W. Rus- 
sell, 3518 University Ave., Los Angeles 7, 
Calif.) 

28-29. Herpetologists League, Atlanta, 
Ga. (J. A. Fowler, Acad. of Natural Sci- 
ences, 19th and Parkway, Philadelphia 3 
Pa.) 

29. American Assoc. of Hospital Con- 
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sultants, Atlanta, Ga. (J. Masur, Asst. 
Surgeon-General, USPHS, Washington 
25.) 

29. National Acad. of Economics and 
Political Science, Atlanta, Ga. (D. P. Ray, 
Hall of Government, George Washington 
Univ., Washington, D.C.) 

29. National Geographic Soc., Atlanta, 
Ga. (W. R. Gray, NGS, 16 and M Sts., 
NW, Washington 6.) 

29. Scientific Research Soc. of America, 
Atlanta, Ga. (D. B. Prentice, 54 Hillhouse 
Ave., New Haven, Conn.) 

30. American Soc. of Plant Physiolo- 
gists, Southern Section, Atlanta, Ga. (A. 
W. Naylor, Duke Univ., Durham, N.C.) 

30. United Chapters of Phi Beta Kappa, 
Atlanta, Ga. (C. Billman, 1811 Q St., 
NW, Washington, D.C.) 


27-29. American Mathematical Soc., 
62nd annual, Houston, Tex. (J. H. Cur- 
tiss, AMS, 80 Waterman St., Providence 
6, R.1.) 

27-29. Archaeological Inst. of America, 
Chicago, Ill. (C. Boulter, 608, Univ. of 
Cincinnati Library, Cincinngti 21, Ohio.) 

27-29. Assoc. for Symbolic Logic, Roch- 
ester, N.Y. (J. Barlaz, Rutgers Univ., New 
Brunswick, N.J.) 

27-29. Linguistic Soc. of America, Chi- 
cago, Ill. (A. A. Hill, 1719 Massachusetts 
Ave., NW, Washington 6.) 

27-29. Western Soc. of Naturalists. 
Davis, Calif. (D. Davenport, Univ. of 
California, Santa Barbara.) 


27-30. American Statistical Assoc., New 
York, N.Y. (E. M. Bisgyer, 1757 K St., 
NW, Washington 6.) 

27-30. Inst. of Mathematical Statistics, 
New York, N.Y. (K. J. Arnold, Dept. of 
Mathematics, Michigan State Univ., East 
Lansing. ) 

27-1. Phi Delta Kappa, 50th anniver- 
sary, Bloomington, Ind. (J. C. Whinnery, 
324 N. Greenwood Ave., Montebello, 
Calif.) 

28-29. Northwest Scientific Assoc., Spo- 
kane, Wash. (F. J. Schadegg, Eastern 
Washington College of Education, Che- 
ney.) 

28-30. American Economic Assoc., New 
York, N.Y. (J. W. Bell, Northwestern 
Univ., Evanston, Il.) 

28-30. American Historical Assoc., 
Washington, D.C. (B. C. Shafer, Study 
Room 274, Library of Congress Annex, 
Washington 25.) 

28-30. American Philological Assoc., 
Chicago, Ill. (J. P. MacKendrick, Bascom 
Hall, University of Wisconsin, Madison 
6.) 

28-30. Low Temperature Physics and 
Chemistry, Baton Rouge, La. (J. G. 
Daunt, Dept. of Physics, Ohio State Univ., 
Columbus 10.) 

28-30. American Philosophical Assoc., 
Eastern Div., Boston, Mass. (W. H. Hay, 
Dept. of Philosophy, Univ. of Wisconsin, 
Madison. ) 


(See 21 Oct. issue for comprehensive list) 
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SCIENCE—1955 


on 


MICROCARDS 


Volume 121 of SCIENCE—January through 
June 1955—is now available on MICRO- 
CARDS. Also available are volumes 117, 118 
(1953) and 119, 120 (1954). 


The space saving is considerable: 38 cards of 3 
x 5 inches copy the entire contents of SCIENCE 
for the first half of 1955. 


The bother and expense of binding are com- 
pletely eliminated. 


The price is unchanged $7.50 per volume. 


MICROCARD Edition of SCIENCE 


SCIENCE 


1025 Connecticut Avenue, NW 
Washington 6, D.C. 
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Equipment News 


®kROMO-TOG, an instrument for the 
analysis of gases and liquids by gas chro- 
matography, has been announced by Bur- 
rell. The instrument provides the basic 
instrumentation needed for analysis by 
the elution method. The volume of a gas 
sample required is ordinarily not more 
than 10 ml; the volume of a liquid sam- 
ple required is usually less than 0.1 ml. 
Liquid samples must have 10 to 20 mm 
vapor pressure at the temperature of the 
analysis. The instrument includes a con- 
stant-temperature air bath, seven volume 
tubes, and helical heating coils. One- and 
two-column models are available. Book- 
let 83. (Burrell Corp., Dept. Sci., 2223 
Fifth Ave., Pittsburgh 19, Pa.) 


®R-C OSCILLATOR type 1210-B provides, 
in addition to two sine-wave outputs, a 
square-wave output over a frequency 
range from 20 cy/sec to 500 kcy/sec. 
Square-wave output is 30 v_peak-to- 
peak, rise time is about 0.25 msec, and 
outpui impedance is 2500 ohms, Auto- 
matic recording of frequency character- 
istics on either a pen recorder or a cath- 
ode-ray oscillograph is made possible by 
a gear-driven precision dial that is ar- 
ranged so that it may be driven auto- 
matically by a type 908-P synchronous 
dial drive. The motor can sweep any 
portion of each of the five decade fre- 
quency ranges. Frequency calibration 
accuracy is +3 percent. The logarithmic 
output control is calibrated from 0 to 
-— 50 db. (General Radio Co., Dept. Sci., 
275 Massachusetts Ave., Cambridge 39, 
Mass. ) 


@ FLAME PHOTOMETER by Norelco is de- 
signed for rapid sodium, potassium, and 
lithium analysis in industrial and medical 
laboratories. Selector switch on the front 
panel prepares the instrument for either 
potassium or sodium analysis. The in- 
strument employs separate barrier-layer 
photo cells and individual filters. Sepa- 
rate sensitivity and zero controls are pro- 
vided for each element. Readings are 
made on a 4-inch dial. (North American 
Philips Co., Inc., Research and Control 
Instruments Div., Dept. Sci., 750 S. Ful- 
ton Ave., Mount Vernon, N.Y.) 


® AUTOMATIC FRACTION COLLECTOR model 
230 that is suitable for both time- and 
drop-counting operation has been re- 
leased by Packard. The instrument con- 
sists of a mechanical unit, a turntable 24 
in. in diameter, and a phototube unit and 
control cabinet. The timing system pro- 
vides collecting intervals for each test 
tube from 15 sec to 100 min in 15-sec 
steps. Drop counter permits collection of 
1 to-400 drops in each test tube. (Pack- 
ard Instrument Co., Dept. Sci., P.O. Box 
428, La Grange, IIl.) 
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D E SOXY RIBONUCLEASE 


CHO N DROITIN SULPHATE 


INHIBITOR 


P E ROXIDASE 


WRITE FOR INFORMATION 


WORTHINGTON 
BIOCHEMICAL 
CORPORATION 


Freehold, New Jersey 


GARCEAU ELECTROENCEPHALOGRAPHS 


A.C. Operated No Batteries 
Inkless Writing Require no Shielding 
Shipped Ready to Run Prompt Delivery 


THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 
A simplified | my msive instrument for recording electrical 
potentials of the . Built-in interference eliminators 
mit use anywhere. e- records—no photography or - 


Is Instantaneous localization with 
the 10 leads: Price $575.00 ‘complete 


All Garceau Electroencephalographs operate en- 
tirely from the 115 volts 50 or 60 cycle power lines. 
ELECTRO-MEDICAL LABORATORY, INC. 
SOUTH WOODSTOCK 2, VERMONT 
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FUNDAMENTAL FORMULAS 
OF PHYSICS 


Edited by DONALD H. MENZEL, Director, 
Harvard College Observatory 


Here is an authoritative and comprehensive pres- 
entation of the major areas of modern science. 
Each of the thirty-one sections has been prepared 
by an expert in his field. The formulas for each 
field have been chosen to give a representative and 
useful list. While sufficiently detailed for everyone 
but the advanced investigator of individual topics, 
the extensive references to journals and miscel- 
laneous works will enable any reader to extend 
particular developments in question. 


765 pages @ 5%" x 832" e Published 1955 


GRIGNARD REACTIONS OF 
NONMETALLIC SUBSTANCES 


by M. 8. KHARASCH, University of Chicago; 
and OTTO REINMUTH, Armour Institute of 
Chicago 


This book presents the first attempt at coordinated 
theoretical treatment of Grignard reactions and 
represents the nearest thing to an exhaustive lit- 
erature survey yet achieved. 

The preparations and properties of the Grignard 
reagents have been treated in great detail (Chaps. 
II-V) and the division of subject matter into 
chapters has been made on the basis of co-reac- 


tants, or groups of closely related co-reactants. 


1384 pages @ 6°x9 Published 1954 


PRENTICE-HALL, INC. 


70 Fifth Avenue, New York 11, N.Y 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the AAAS Atlanta Meeting 
by first class mail — early in December 


The General Program-Directory of the 122nd Meeting of the AAAS in Atlanta, Georgia, Dec. 
a 26-31, 1955, will be available to anyone, at cost, within the first week in December—whether he can 


attend the Meeting or not. You will want the General Program-Directory for your reference sheif. 


Program content 

1. The four-session symposium, “Atomic Energy and Agri- 
culture,” arranged by ORINS. 

. 2. The three-session program of the International Geo- 
physical Year. 

3. An AAAS-sponsored “Congress” on the shortage of young 
scientists and science teachers. 

4. Programs of the 17 AAAS sections (symposia and con- 
tributed papers). 

5. Programs of the more than 60 participating societies. 

6. The Special Sessions: AAAS, Academy Conference, Con- 
ference on Scientific Editorial Problems, National Geo- 
graphic Society, Phi Beta Kappa, RESA, Sigma Xi. 

7. Details of the Municipal Auditorium—center of the Meet- 
ing—and hotels and campuses. 

8. Titles of the latest foreign and domestic scientific films 
to be shown in the AAAS Science Theatre. 

9. Exhibitors in the 1955 Annual Exposition of Science and 
Industry and descriptions of their exhibits. 


Directory content 
AAAS officers, staff, committees for 1955. 


Complete roll of AAAS presidents and their fields. 
The more than 265 affiliated organizations. 


Historical sketch and organization of the Association; 
the Constitution and Bylaws. 


. Publications of the Association. 


AAAS Awards and Grants—including all past winners. 
Membership figures by sections. 

Section committees (Council members) in detail. 

Local committees. 


Future Meetings of the AAAS through 1962. 


. New and current activities of the AAAS, 


Advance Registration 


Advance registration has these decided advantages: 1) You avoid delay at the Registration Center upon arrival; 2) You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish 
to attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. D Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 


privileges of the Meeting. 


Ib. O Enclosed is $1.50 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 


(Check one) 
2. FULL NAME (Dr., Miss, etc.) 


(Please print or typewrite) (Last) 


3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 


5. YOUR FIELD OF INTEREST 


6. CONVENTION ADDRESS 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1025 Connecticut Avenue, N.W., Washington 6, D. C. 
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8. 
9. 
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4. OFFICE OR HOME ADDRESS 
(For receipt of Program-Directory) a 
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uniform heat...to make your 
work more accurate 


When your work depends on keeping uni- 
form temperatures, you'll like the way Castle 
Autoclaves keep heat the same in all parts of 
the chamber! 

Air and condensation are automatically 
discharged by a thermal device. Special steam 
circulatory system and full air evacuation 
regulate temperature, assure you of accurate 
results. 

Condensation hood prevents moisture 
dripping on contents. Temperature is selec- 
tive from 105°C. to 130°C. Pressure regulated 
automatically; can be set from 5 to 15 p.s.i. 

All autoclaves built of Monel metal, with 
extra heavy fittings for longer wear, harder 
use. 

Single and double models available. Sizes 
from 16” diam. x 24” length, up to 21” diam. 
x 38” length. 

For details and prices (or for Rectangular Auto- 
claves) phone your Castle dealer, or write for 
Bulletin Q-8. 


BACTERIOLOGICAL 

APPARATUS 
WILMOT CASTLE CO. 

1763 E. HENRIETTA RD., ROCHESTER, N. Y. 
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NOW AVAILABLE 
in quantities up to | kilo 
On 
* DIHYDROCHOLESTEROL % 
OO 
(3-Beta-Cholestanol 
e 
x 
For other Biochemicals 
K Send for full price list a 
x 
xx 
SPECIAL CHEMICALS DIVISION 
my 1450 Broadway, New York 18, N. Y. es 
$-115 


ZINCON 


A new reagent for the colorimetric determi- 
nation of Zinc and Copper by 


Drs. Richard M. Rush and John H. Yoe 
Pratt Trace Analysis Laboratory, University of Virginia 


Ref. Analytical Chemistry Vol. 26, pages 1345-1347, 
August 1954 


A new colorimetric method for Zine and Copper 
utilizing the compound 2-Carboxy-2’-hydroxy-5’- 
sulfoformazylbenzene (Zincon). Both elements 
form a blue complex with this reagent. The zinc 
complex is stable over the pH range 8.5-9.5 while 
the copper compound is stable in the pH range 
5.0-9.5. This difference in effect of pH permits the 
determination of zine and copper in the presence of 
each other. Both complexes follow Beer’s law over 
the concentration range 0.1 to 2.4 ppm. of the 
element. 


Prices: 1 gram package $ 2.50 
5 gram package 11.75 


Reprint of original article available. 
Manufactured by: 


’ LaMOTTE CHEMICAL PRODUCTS CO. 
Dept. H, Towson, Baltimore 4, Md. 
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PERSONNEL PLACEMENT 


| 
YOUR ad here reaches over 32,000 POSITIONS OPEN POSITIONS OPEN 
jucationa insti ons, 
laboratories, and research foundations Epidemiolo- Virologist, pharmaceutical firm has section head 
i gist; new school of public health recently estab- f ith Ph.D. d 
in the U S. and 76 foreign countries lished b position vacancy for man wi legree or 
\ ishe y university operated under American M.S. d e with traini and experien n 
CLASSIFIED: age r word, minimum physicist, Ph.D., with mathematics background, Department, Eaton Laboratories, Division of 
charge use of Box Number experimental and theoretical experience; well- The Norwich Pharmacal Company, Norwich 
aa by ry additional words. known institution. (c) Pharmacologist, Ph.D., New York 11/4, 11 18 
or M.D., well grounded in pharmacodynamics, to 
DISPLAY: Rates listed below — no head operating division of pharmacology, phar- 
to take charge of all toxicological work 
basis—provided that on new pharmaceutical compounds ; new research arch Central Middlewes | 
actory credit is established. laboratory , East. (d) wy trained in one location. Box 268, SCIENCE x 
Single insertion $22.00 per inch of biological sciences, qualified in clinical investi- 
gation; attractive opportunity, pharmaceutical 
52 times in 1 year 19.00 per inch son, Director), Palmolive Building, Chicago. X 
For PROOFS att ads, copy must Bi 
iochemist—Ph.D., with strong background in 
of of physiology work to evaluate New Developments at AIL 
very pharmaceutical research data. East coast manu- While the greatest portion of our lab- 
personal L iberal benefit pom. Send complete oratory’s staff and facilities is involved in 
Box 270, SCIENCE. 11/18 
base of electronics, we have a growing 
Biochemist; Ph.D. (chemistry), 8 years teaching ? : group of scientists concerned with medi- 
experience; at present, associate professor, bio- Histology Assistant or Technician in a research cal electronics and physics. 
chemistry, university medical school; interested institute in Chicago, experience in celloidin and 
teaching, academic or industrial research. Medi- other methods of oeeiaee desirable. Salary Our aim in cee yp = the een 
cal Bureau (Burneice Larson, Director), Palm- $4200. Box 272, SCIENCE. 11/18, 25 
olive Building, Chicago. xX 
Ph.D. Ph A PI \ f 1 and biological investigation. 
: ; -D., ¢ ology; director, re- ation of experimental and clinical data in There are several positions available in 
— group in basic biochemistry; proven science information department of drug mznu- our current research and development pro- 
ability in research, teaching and organization ; facturer. Excellent benefit program. Send de- gram. These are permanent positions, re- 
effective writer and medical editor; salary high tailed résumé including salary requirement. Box quiring people with extensive backgrounds 
but will consider reasonable offer for right con- 271, SCIENCE. 11/18 of education and experience in physics 
nection. Box 274, SCIENCE. x and biology. Applicants who can a 
will find the best opportunities for tech- 
Ph.D.—Physiology. Teaching assistant experi- a em Ph.D. to assist project team. in nical and professional growth at Air- 
ence. Research lipids, isotopes, radiobiology, evaluation of scientific data. Close cooperation borne Instruments Laboratory, Send 
pharmacology, and liver metabolism. Two years with laboratory staff. Eastern pharmaceutical resumes to Howard Gresens, Director of 
government research. Wide range of interests. manufacturer. Liberal benefits. Send complete Personnel. or call Ploneer- 2-0600 for 
Desires academic | data including salary requirement. Box 269, interview’ appointment. 
research position. Box 273, SCI CE. X | SCIENCE. 11/18 
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BOOKS AND MaGazines 


Ni mat REPLACING TRADITIONAL REGRESSIVE LOGICS 


THE LOGIC OF MODERN SCIENCE 
—The MARKET 
375 pages $6.00 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT Principia Press, Inc. Bloomington, Indiana 
A Logic Of Science Serving The Advancement Of Science 


DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 


19 $22.00 por inch Scientific Periodicals Bought at Top Prices 
26 times in | year 20.00 per inch ASHLEY-RATCLIFF CORP. 
52 times in 1 year 19.00 per inch 27 East 21st Street New York 10, New York 
For PROOFS on display ads, - must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 
PROFESSIONAL SERVICES 


Your sets and files of scientific journals 


BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can publish 


are our and customers. your book. All subjects considered. New authors welcome. 
us lists and description of periodical files you are ey ee VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1 
CANNER, INC. In Calif.: 6253 Hollywood Blvd., Hollywood 28 
WANTED TO PURCHASE ... 
PERIODICALS 
es and smaller 
SCIENTIFI and BOOKS collections wanted 


LaWall & 


Div. S, 1921 Walnut St., Philadelphia 3, Pa. 


WALTER j. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


BACK NUMBER PERIODICALS —ought and Sold 


@ Tell us what you want?—What have you to offer? 


Abrahams Magazine Service DEPT, P, 56 E. 13th ST. 
ablished 1889 NEW YORK 3, N. Y. 


PHARMACOLOGICAL ° BACTERIOLOGICAL » CHEMICAL 
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| ood & Drug PROBLEMS 


MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


| PROFESSIONAL SERVICES 


RESEARCH SERVICE 


Fungicide Testing and Evaluation 
Soil Burial — Agar Tests 
Chemical Analysis — Leaching 


Applied Science Laboratories, Inc. 
140 N. Barnard St., State College, Pa. Phone AD 8-6282 


WISCONSIN 
ALUMNI 


LABORATORY SERVICES ¥ 


FOUNDATION) Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 

tomology 
Amino acid assays and biological protein evalua- 


tions ® Vitamin and antibiotic assays © Chick feed- 

ing tests © Pharmacology including warm-blooded 

toxicity studies ® Phenol coefficient determinations 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V MADISON 1, WISCONSIN 


SUPPLIES AND EQUIPMENT 


‘EXPERT REPAIRS” 
POLARIMETERS of any MAKE 


A 
O. C. RUDOLPH & SONS 


Manufacturers of Optical Research & Control Instruments 
P.O. BOX 446 CALDWELL, N. J. 


[Rats from the Wistar Strain| 
Laboratory Animals since 1929 


ALBINO FARMS|_ 3 


PO Box 331 
RED BANK, NEW JERSEY 


Swiss Mice — Albino Rabbits 


SUPPLIES AND EQUIPMENT 


HOLTZMAN RAT CO. 


. uniformity in response from 
group to group and year to year. 
Rt. 4, Box 205 Madison 4, Wisc. 
Phone Alpine 6-5573 


=ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. HM Phone 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


~technicon 


the choice coverglass adhesive ‘with 
higher refractive indew * hardens | 
Sample? . .. Of course, just write 


CuEemicat Company. imc. 


aunscer 


end for Brochure 1 


MICROPIPETTES 


Highest accuracy 
Most complete selection 


RESEARCH SPECIALTIES CO 


1148 Walnut Street, Berkeley 7, California 


SEND FOR DETAILS ON 
THE NEW, 
ULTRA-COMPACT 
GME-LARDY WARBURCG 
APPARATUS 


Phone CEdar 3-5318 


SPRAGUE - DAWLEY, INC. 
PIONEERS IN THE DEVELOPMENT OF THE STANDARD LABORATORY RAT. 


All shipments made from our new modern, quarantined colony. 


SPRAGUE-DAWLEY, INC. - P. O. BOX 2071 


Madison, Wisconsin 


11 NOVEMBER 1955 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT | SUPPLIES AND EQUIPMENT 


@ RARE 
STAINS @ COMMON 
Price list on Request 


461 Bloor St., W. 
STARKMAN Biological Laboratory © Toronto. Canada 


TAGGED COMPOUNDS 


14 Write for complete new price list of 61 
BERKELEY tested radiopurity C14 
labelled compounds 


Berkeley 
division of Beckman Instruments Inc 
2200 Wright Ave., Richmond 3, Calif 74 


All animals antibiotic free 
BUDD MT. RODENT FARM Microscopists: _ | 
| 
CHESTER, N. J. Index Mounting Medium, Index of Refraction Liquids (1.35-2.11), 
Book “Practical Refractometry”, etc. 
Breeders of a recognized strain R. P. CARGILLE LABORATORIES, INC. 
of Wistar rats and W. S. mice 117 Liberty Street New York 6, N. Y. 


GERMAN CAMERAS and special equipment for micro- and technical photography From the hand of 
or for the hobbyist. Import your own. Save retailers, importers profits, (About the veterinarian 


35%). Pay postman duty. Examples: — ‘ to research” 
EXAKTA. The only completely versatile 35mm. camera, With: — HYPOPHYSECTOMIZED RATS 
Automatic diaph. Zeiss Tessar F2.8 $159. (duty $22.) , *Descendants of the Sprague-Dawley 
Automatic diaph. Isco Westanar F2.8 $139. (duty $19.) and Wistar Strains 
Automatic diaph. Schneider Xenon F1.9 $195. (duty $26.) a. 
Automatic diaph. Zeiss Biotar F2.0 $199. (duty $26.) 
Similar prices all other famous makes. All new. Latest 1955 production in HENRY L. FOSTER, D.V.M. 
original factory packing. Parcelpost and insurance included. No other charges. President and Director 
Pre-payment through bank and inspection on arrival guarantees you complete 
satisfaction before we are paid. Experienced, (and objective) advisory service, THE CHARLES RIVER BREEDING LABS. 
(please specify interests and requirements), and pricelists by return airmail. Dept. B, Wilmington, Mass. 


All transactions on money-back basis. WORLDPOST. TANGIER, MOROCCO. 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


942 SCIENCE, VOL. 122 


| | | T 
CONSISTENT RATS & MICE 
| 


Expedite 


Freeze-Mobile 


a completely portable 


freeze-drying assembly 


The Virtis Freeze-Mobile—providing maxi- 
mum efficiency within a minimum area—ex- 
pediently handles virtually all laboratory freeze- 
drying procedures. Mounted on a sturdy, rein- 
forced heavy duty stainless steel cart with four 
free rolling ball bearing casters, are a 1/3 h.p. 
heavy duty, 115 volt AC “DuoSeal” vacuum 
pump, stainless steel super trap, McLeod guage 
with 5.0 to .005 mm range and either the macro 
or super drying unit. 


moos ne 


While ‘“Freeze-Mobile” measures only 3212 
in. long by 26 in. wide by 34 in. high, each of 
its components are so mounted as to allow com- 
plete accessability. 


To operate “Freeze-Mobile” merely wheel it 
in place add dry ice and solvent and plug into 
any standard AC outlet. 


For complete details on Freeze-Mobile and 
our other diversified freeze-drying units, write 
for Bulletin F-D! 


no finer cart wasever made . . . 


STAINLESS STEEL 
LABORATORY UTILITY CART 


Unlike the rickety affairs of days gone by, this stainless 
steel utility cart is made for service . . . made to last! 
Four large ball bearing casters—two of which incorporate 
a full 360° swivel action—give perpetual “free wheeling” 
with extra heavy loads. Built with a low center of 
gravity to permit carrying several hundred pounds safely, 
the polished stainless steel Utility Cart is reinforced with 
44,” plywood. A mere glance at the functional design of 
the Laboratory Utility Cart reveals that it’s easy to clean 

. easy to keep clean. Measuring 321” long, 26” wide 
and 34” high, this cart belongs in your laboratory. Write 
for details. 


Lexington 2-1311 
NEW JERSEY 


E. MACHLETT &? SON 


ESTABLISHED 1697 
aa A COMPLETE SERVICE FOR THE LABORATORY at. 
APPARATUS * INSTRUMENTS * CHEMICALS * GLASS BLOWING 
4-1330 220 EAST 23rd STREET * NEW YORK 10, N. Y. N.Y. 1.2444 
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New ! B-D-H MICROMANIPULATOR 
Sold Exclusively by American Optical offers 


UNSURPASSED PRECISION 


In answer to the ever more exacting 
requirements of modern cellular research, 
American Optical announces the B-D-H* 
Micromanipulator (patent applied for). It 
is extremely easy to operate and comfort- 
able to use yet is capable of movements 
precise beyond the resolution power of 
modern compound microscopes. The 
“learning period” for operation is usually 
a matter of two or three hours since the 
necessary skill and dexterity has been built 
into this electrically actuated instrument. 

It eliminates a major part of the tedious- 
ness usually associated with micromanipu- 
lation. “Set-up” time is greatly reduced. 
Now the operator can apply his greatest 
energies to the actual micrurgical task. 


Up to four different microtools can be 
placed in the microscopic field at the same 
time. Any selected pair can be used simul- 
taneously while the other pair is in con- 
stant “stand-by” readiness. Control of the 
microtools in all directions is accomplished 
by a pair of joy sticks. Microtools are held 


in easy-to-change, easy-to-adjust magnetic . 


tovl chucks. Motions of the microtools 
follow the natural directions of the hands, 
while a gain control allows infinite adjust- 


ments of the hand to microtool ratio, A 
sliding, locking microscope table allows 
quick changing of microtools and tissue 
chambers. The massive common base 
assures rigidity. Operating by means of 
thermal expansion of electrically heated 
fine wires, there are no moving parts to 
wear out, no glass or rubber parts to 
replace. 

*Developed and built at the Hastings Labora- 
tories, Bass River, Mass., under the supervision 
of J. A. Hastings, at the suggestion of V. Bush, 
Carnegie Institution of Washington, D.C., with 
W. R. Duryee, formerly of National Cancer Insti- 
tute, Washington, D.C., acting as consultant. 


American (ptical «=» 


Instrument Division + Buffalo 15, New York 
Dept. W2. 

Please send me complete information on the B-D-H 
Micromanipulator. 


NAME 


ADDRESS 


CITY STATE 
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